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ABSTRACT

The study aimed to evaluate the effects of different varieties on the
growth, yield, and quality of kale grown on coconut coir substrate
in net house conditions at Can Tho University. The experiment
was arranged in a completely randomized design comprising
five treatments associated with five kale varieties: (1) Rong Bien
Xanh, (2) Rong Bien Tim, (3) Xoan Xanh, (4) Xoan Tim, and (5)
Xoan Xanh Viet. Each treatment was replicated six times. The
results showed significant differences among cultivars for growth
attributes and production quality. The Xoan Xanh kale showed
superior performance with a leaf length of 25 cm, a stem diameter
of 14.7 mm, an average leaf weight of 11.2 g, a total leaf weight of
819 g/plant, and the highest vitamin C content at 39 mg/100 g.
The Rong Bien Xanh kale had the highest number of leaves (84
leaves/plant) and the widest leaves (15.6 cm), yet it recorded the
lowest vitamin C content (26 mg/100 g). Meanwhile, the Xoan Tim
kale had the lowest yield, producing only 45.7 leaves/plant and a
total leaf weight of 443 g/plant. The Xoan Xanh kale exhibited
appropriateness in net house environments owing to its remarkable
growth traits, substantial yield, and superior quality relative to the
other varieties, making it advisable for commercial cultivation.

Cited as: Duong, H. T. M., Pham, L. T. M., Nguyen, T. T. H., Huynh, D. B, Nguyen, A. T. P,, Phan,
U. T. C, Vo, T. T. B., & Phan, N. N. (2026). Evaluation of the growth, yield, and quality of five
kale (Brassica oleracea var. acephala) varieties grown on coconut coir substrate under net house
conditions. The Journal of Agriculture and Development 25(5), 1-9.
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1. it Van Dé

Cai Kale (Brassica oleracea var. acephala) la

2 Trudng Pai hoc Nong Lam TP. H6 Chi Minh
Dbanh gia sinh trudng, niang suat va chit lugng ciia nam giong cai Kale
(Brassica oleracea var. acephala) trong trén gia thé xo diia trong nha mang
Duong Thi Minh Hiéu', Pham Thi My Linh!, Nguyén Thi Hong Thim', Huynh Ba Di',
Nguyén Thai Phuong Anh', Phan Thi CAm U6t?, V6 Thi Bich Thuty' & Phan Ngoc Nhi"
'Khoa Khoa Hoc Céy Trong, Trudng Nong Nghiép, Pai Hoc Can Tho, Can Tho
2Chi Cuc Phét Trién Nong Thon va Kiém Lam, Can Tho
THONG TIN BAI BAO TOM TAT
Bai bao khoa hoc Nghién ctiu nhdm danh gia tinh hinh sinh truéng, nang sudt va
chét lugng ctia ndm gidng cai Kale trong trén gia thé xo diia tron
Ngay nhan: 02/08/2025 o HONEcHA AT SIONS < rong Hen gl the x 5
diéu kién nha mang tai Pai hoc Can Tho. Thi nghiém dugc bo
Ngay chinh stia:  12/10/2025

tri theo ki€u hoan toan ngau nhién véi 5 nghiém thtc la 5 giéng
cai Kale: (1) Rong bién xanh, (2) Rong bién tim, (3) Xoin xanh,
(4) Xoan tim va (5) Xoan xanh Viét, mé6i nghiém thic c6 6 lan
ldp lai. Két qua cho thdy cac giong cai Kale c6 su khac biét ro
vé sinh trudng, nang sudt va chat lugng. Giong Xoan xanh vugt
troi véi chiéu dai 14 25 cm, dudng kinh goc 14,7 mm, khoi lugng
trung binh la 11,2 g/14, tong khoi lugng la 819 g/cay va ham lugng
vitamin C dat 39 mg/100 g. Giéng Rong bién xanh c6 s6 14 cao
nhat (84 la/cay) va chiéu rong la 16n nhat (15,6 cm) nhung ham
lugng vitamin C thap nhét (26 mg/100 g). Trong khi do, giong
Xoan tim cho nang suét thdp nhat véi 45,7 la/cay va tong khoi
lugng 14 chi dat 443 g/cay. Giong Xoan xanh cho thdy sy pht hop
trong diéu kién nha mang nho dic diém sinh trudng tét, ndng suat
cao va chat lugng vugt trdi so véi cac giong con lai, ¢é thé khuyén
cao dua vao san xudt thuong mai.

Canh tac trén gid thé trong diéu kién nha mang
dang dugc ing dung rong rai trong san xudt rau
an toan nho kha nang kiém soat hiéu qua cac yéu

loai rau dn 14 thudc ho Brassicaceae, chiia nhiéu
cac hgp chét dinh duéng thuc vat ¢ lgi cho stic
khoe nhu glucosinolate, flavonoid va phenolic
(Lin & Harnly, 2009; Cartea & ctv., 2011). Tai
Viét Nam, cai Kale dugc canh tac cht yéu theo
phuong thiic truyén théng ngoai dong rudng, bi
anh hudéng bai sau bénh hai va thoi tiét nén ning
sudt va chét lugng san phdm khong 6n dinh.

t6 moi truong, han ché sau bénh, dong thoi nang
cao nang sudt va chét lugng nong san (Chen &
ctv., 2022; Maraveas & ctv., 2023). Viéc kiém soét
moi truong canh tdc co vai tro quan trong trong
viéc bao vé cay khoi diéu kién thoi tiét bat 1gi va
sau bénh, dong thoi tao diéu kién thuén lgi cho

sinh truéng cta cay trong (Singh & ctv., 2018).

Tap chi Nong nghiép va Phdt trién 24(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

Xo dtia la loai gia thé dang dugc quan tam
trong san xudt rau an toan, cd kha ning gid
nudc, hdp phu va cung cip dinh dudng t6t cho
cay trong. Xo duia cé ddc tinh vat ly va hoa hoc
tuong tu than bun (Kuepper & Everett, 2004);
tuy nhién, xo diia c6 d¢ axit thap hon than bun,
dong thoi ciy trong van cé thé cho nang sudt cao
khi canh tac trén gid thé xo diia (Arenas & ctv.,
2022). Hién nay, cac nghién ctu trong va ngoai
nudc vé viéc trong cai Kale trén gia thé xo dua
con han ché. Bén canh d6, mdi giong cai Kale
c6 kha nang thich nghi, dap tng sinh trudng
va cho nang sudt khac nhau tuy theo diéu kién
canh tac (Lefsrud & ctv., 2007). Tt nhiing co s&
trén, nghién ctiu dugc thuc hién nham xac dinh
giong cai Kale cho sinh trudng, nang sudt va chat
lugng tot khi trong trén gia thé xo diia trong diéu
kién nha mang.

2. Vat Liéu va Phuong Phap
2.1. Vit liéu nghién ciu

Nam giong cai Kale dugc stii dung trong
nghién ctiu gobm: Rong bién xanh, Rong bién tim,
Xodn tim va Xoan xanh do Cong ty TNHH Hat
Giong Thé Gisi (HFSeeds) cung cép, va giong
Xodn xanh Viét do Cong ty THNH Hat giong
Rang Dong cung cap. Dac tinh cla tling giong
cu thé nhu sau:

Rong bién xanh: Chju nhiét t6t, c6 ham lugng
khoang cao, vi hoi mdn, hdng nhe, gion, la mong
hon so v6i céc loai cai kale khac.

Rong bién tim: C6 ham lugng khoang cao
hon, vi hoi man man, hang nhe, gion, 14 mong
hon so v6i céc loai kale khéc.

Xoan tim: Thoi vu trong quanh ndm, chiu
nhiét tot, it sdu bénh, than cao tti 1 - 1,5 m, ¢o

vi hoi ding.

Xoan xanh: Chiu nhiét t6t, thoi vu trong
quanh nam, thén thdo, than cao tti 1 - 1,5 m, c6
vi hoi dang nhe.

Xoan xanh Viét: C6 dic diém xodn & phén ria
14, an vi hoi dang, 14 ¢6 mau xanh.

Phan bon: St dung phan tan cham NPK 27-
08-08 ctia cong ty RYNAN.

Dung cu va vat liéu khac: Bat do pH, gia thé
mun xo dua st dung trong thi nghiém cé nguén
gdc tit Bén Tre, dugc xt ly biang cach da ngam
xa v6i nudc trong 5 ngay trudc tién hanh trong
cay, khay uom, ti nhya PE trong cay 2 16p trang
den, kich thuéc 20 x 40 cm, cb cic 16 thoat nuéc
xung quanh than.

2.2. Phuong phap nghién ctiu

Thinghiém dugc bé tri hoan toan ngau nhién
v6i 5 nghiém thidc va 6 lap lai, méi lap lai gom
4 cay cai Kale. Nam nghiém thtc la 5 giong cai
Kale bao géom: (1) Rong bién xanh; (2) Rong
bién tim; (3) Xodn xanh; (4) Xoan tim; va (5)
Xodn xanh Viét.

Tién hanh thi nghiém: Hat giong cai Kale
dugc gieo trén khay wom chida gid thé xo diia
dugc ngam xa véi nudc trong 5 ngay. Sau khi
gieo, hat dugc phun suong giti &m dé dam bao
ty 1é ndy mam cao. Khi cay con dat 35 ngay sau
gieo (NSG), tién hanh trong cay vao tai bau kich
thudc 20 x 40 cm, mdi tai chia 3 kg gia thé xo
dua, trong 1 cay/tai bau. Tai bau dugc dat véi
khoang céch trén hang la 20 cm, moi tai st dung
phan boén tan cham NPK 27-08-08 vdi lugng 10
g/lan, bén 3 lan trong sudt qua trinh thuc hié¢n
thi nghiém. Hé thong tudi nudc nhod giot tudi
dinh ky 1 - 2 lan/ngay tuy diéu kién thoi tiét,
moi lan tudi 1a 2 phat véi lugng nude la 100 mL
nudc/tai. Pinh ky 5 ngay/lan tudi bé sung 100
mL dinh dudng thuy canh (néng d6 1.200 ppm)
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cho moi cay d€ cung cép day du cac dudng chat
can thiét. Thanh phin dudng chét trong dung
dich dinh duéng géc dugc trinh bay trong Bang
1. Cai Kale dugc bat dau thu hoach 14 ti thoi

diém 50 NSG va dinh ky sau 15 ngay thu hoach 1
lan, méi cay chi git lai 7 14 non va thu hoach tat
ca cac la bén dudi.

Bang 1. Nong d6 cac nguyén t6 trong dinh dudng thuy canh goc dung trong thi nghiém

Nguyén t6 N p K Ca

Mg S Fe

Mn B n Cu Mo

Nong do (g/L) 260 52 320 190

110 26 1,1 02 04 0,02 0,07

Cac chi tiéu theo doi: Thi nghiém theo doi
4 cay/lap lai, gobm cac chi tiéu c6 su tham khao
theo quy chuédn ky thuat quéc gia QCVN 01-
120:2013/BNNPTNT nhu: Chiéu cao cay (cm)
- do tai vi tri cao nhét ctia cay; chiéu dai va chiéu
rong la (cm); chiéu dai than (cm); khéi lugng
than (g) - cat sat géc sau d6 can ca céy; tong s6
14 thu hoach trén cay (14/cay); khéi lugng trung
binh la (g); ham lugng vat chat kho (%) - can 25
g 14 tuai, sdy ¢ 60°C trong 48 gid sau do can khai
lugng mau sau sdy va tinh ty 1é phan tram; do
brix la (%); ham lugng vitamin C (mg/100 g) -
dinh lugng theo phuong phap Muri (Nguyen &
ctv,, 2005); ham lugng Ca (mg/100 g) - xac dinh
theo phuong phap NAFI6/H-6.10 tai Trung tam
Chit lugng, Ché bién va Phat trién thi trudng
vung. Cac chi tiéu sinh trudng va niang suat dugc
x4c dinh vao thoi diém 155 NSKG va chi tiéu
chat lugng dugc xac dinh tai 90 NSG.

2.3. Xu ly 6 liéu

S6 liéu dugc xti ly thong ké bang phdn mém
SPSS 20.0. Phéan tich phuong sai ANOVA dé
danh gia su khac biét cuia cdc nghiém thic. Kiém
dinh Duncan dugc sti dung d€ so sanh cac gia tri
trung binh & do tin cay 95 va 99%.

3. Két Qua va Thao Luéin

3.1. Cac chi tiéu vé€ sinh trudng cia cac
giong cai Kale

Bang 2 cho thay, chiéu cao cay cta cac giong
cai Kale khac biét c6 y nghia thong ké tai thoi
diém 155 NSG. Trong dd, cac giéng Rong bién
tim, Xoan tim va Xodn xanh Viét cé chiéu cao
cay (lan lugt 1a 55,2; 52,7 va 49,9 cm) cao hon so
v6i hai giong con lai la Rong bién xanh (42,5 cm)
va Xoan xanh (41,9 cm). Su khéc biét vé chiéu
cao gitia cac giéng co thé lién quan dén dac diém
di truyén ciing nhu sy thich nghi véi diéu kién
canh tdc cua tling giong. Theo Lefsrud & ctv.
(2007), sinh trudng va chat lugng cai Kale thay
déi tuy thudc vao giong va diéu kién moi trudng.
Tuy nhién, chiéu cao qua 16n cé thé gay bat lgi
trong quan ly canh tac cai Kale, ddc biét la ting
nguy co d6 nga khi tréng trong méi trudng gia
thé nhe nhu xo dua.

S6 14 trén cay cua cac giong cai Kale khac biét
c6 y nghia thong ké & mtic 1%. Giéng Rong bién
xanh ¢6 s6 la nhiéu nhat (84 14/cay), S6 14 trén
cay it nhat dugc tim thdy trén giong Xoan tim
(45,7 1a/cay). Két qua nay cao hon dang ké so véi
nghién ctiu Sharma & ctv. (2024) véi s6 la cai
Kale trung binh 28 1a/cay, c6 thé do thi nghiém
nay dugc thuc hién trong thoi gian dai hon nén
cay cho nhiéu 1a hon. Tuong tu, kich thudc la
cting cho thay su khac biét c6 y nghia thong ké
gitia cdc giong cdi Kale (Bang 2). Chiéu daila cta
giong Xoan xanh va Xoan xanh Viét (25,0 cm)
cao hon so v6i Xoan tim (20,3 cm) va Rong bién
tim (22,2 cm), nhung khac biét khong y nghia
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thong ké so véi véi giong Rong bién xanh (22,8
cm). Tuy nhién, chiéu rong la I6n nhat dugc tim
thay trén giong Rong bién xanh (15,6 cm), trong
khi cac giéng con lai c¢6 chiéu rong la dao dong
trong tii 13,0 - 14,0 cm. So sdnh vé&i nghién ctiu
cuia Pascual & ctv. (2024), 6 112 NSG cai kale dat

chiéu dai va chiéu rong 14 1an lugt 37,5 va 13,5
cm; nhu vay, chiéu dai 1a trong nghién ctiu nay
thap hon, nhung chiéu rong 14 cia mot s6 giong
nhu Rong bién xanh lai cao hon. Biéu nay co6
thé dugc giai thich 1a do su khac biét vé giong va
diéu kién thi nghiém.

Bang 2. Mot s6 chi tiéu vé 1a va chiéu cao ctia 5 gidng cai Kale tai thoi diém 155 ngay sau gieo

e Chiéu cao cay S6 14 trén cay Chiéu dai la Chiéu rong 14

Giong cai Kale o

(cm) (la/cay) (cm) (cm)
Rong Bién Xanh 42,5°+ 2,05 84,0° £ 2,22 22,8+ 1,04 15,6+ 0,23
Rong Bién Tim 52,7+ 5,73 60,3+ 2,93 22,2°+ 1,29 14,0°+ 1,54
Xoin Xanh 41,9°+ 2,73 73,6°+ 4,25 25,00+ 1,54 13,0°+ 0,82
Xoan Tim 55,22+ 1,56 45,74+ 2,42 20,3+ 0,93 14,0*+ 0,54
Xoin Xanh Viét 49,9+ 1,49 71,6°+ 3,15 25,00+ 2,71 13,0°+ 0,88
Mﬁc )’, nghia % *% % *>%
CV (%) 6,48 4,59 7,07 6,54

Trong cung mot cot, cdc sO c6 chii theo sau gidng nhau thi khdc biét khong y nghia thong ké qua phép thit
Duncan; **: khdc biét ¢ y nghia thong ké 6 miic 1%; gid tri theo sau * la d¢ léch chudn (SD).

Nhu vay, cac giong cai Kale c6 su khac khac
biét vé s6 1a trén cay va kich thuéce 14. Cai Kale
thu hoach 14 nhiéu lan, s& 14 va kich thuéce la 1a
hai yéu t6 quan trong quyét dinh dén ning suat vi
lala bo phan thu hoach chinh. Do d¢, giéng c6 s6

lugng 14 nhiéu va kich thudc 1a 16n sé cho nang
sudt 14 thu hoach trén cay cao. Ngoai cac chi tiéu
sinh trudng, dic diém hinh thai bén ngoai nhu
mau sic va dang 14 cua cac giong cai Kale trong
thi nghiém cting c6 sy khac biét r6 (Hinh 1).

Hinh 1. Céc giong cai Kale tai thoi diém 110 ngay sau gieo. (a) Rong bién xanh; (b) Rong bién tim;
(c) Xodn xanh; (d) Xoan tim; (e) Xodn xanh Viét.
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Bang 3. Mot s6 chi tiéu vé than cta 5 giong cai Kale tai thoi diém 155 ngay sau gieo

e s Chiéu dai than Khoi lugng than buong kinh goc

Giong cai Kale

(cm) (8) (mm)
Rong Bién Xanh 33,5°+ 1,28 100% + 4,40 14,1°*+ 0,92
Rong Bién Tim 49,4*+ 1,61 91,8°+ 6,16 13,7+ 0,16
Xoan Xanh 28,84+ 1,56 59,09+ 2,80 14,7°+ 0,57
Xodn Tim 51,8*+ 2,25 88,1°+ 3,34 13,5°+ 0,75
Xodn Xanh Viét 36,6+ 1,81 67,8+ 4,63 14,72+ 0,58
Muic y nghia o > o
CV (%) 4,33 5,43 4,58

Trong cung mot cot, cdc sO c6 chii theo sau gidng nhau thi khdc biét khong y nghia thong ké qua phép thir
Duncan; **: khdc biét c6 y nghia thong ké 6 miic 1%; gid tri theo sau + la d¢ léch chudn (SD).

Tuong tu & Bang 3 cho thdy su khac biét
c6 y nghia thong ké gitia cac giong cai Kale vé
chiéu dai than, khoi lugng than, dudng kinh géc
tai thoi diém 155 NSG. Cu thé, chiéu dai than
clia giong cai Kale Xoan tim (51,8 cm) va Rong
bién tim (49,4 cm) 1a dai nhat. Giéng Xoan xanh
c6 chiéu dai than ngin nhdt (28,8 cm) nhung
lai c6 duong kinh gbc 16n nhét (14,7 mm). Su
khac biét tuong tu ciing dugc ghi nhan & chi
tiéu khoi lugng than. Giong Rong bién xanh dat
gid tri cao nhat (100 g), tiép theo la Rong bién
tim (91,8 g) va Xoan tim (88,1 g). Giéng Xodan
xanh c6 khoi lugng than thap nhat (59,0 g). Nhin
chung, giong Xoan xanh tuy cé chiéu dai than
va khdi lugng than thap nhat trong cac giong thi
nghiém, nhung lai dat gid tri duong kinh goc l6n
nhat. Dudng kinh goc 1a mot trong nhiing chi
tiéu quan trong phan anh stic sinh trudng va su
cling cap ctia cay. Nhu véy, véi ddc diém cay thép,
théan to, chac khoe, 14 moc day va toa déu quanh
than, giong Xoan xanh cho thdy su phu hop véi

diéu kién canh tac trén gia thé, gitp han ché do6

nga, dong thoi tao nén tang thuan 1gi cho quang
hop hiéu qua. Két qua nay cao hon so véi nghién
ctiu ctia Thepsilvisut & ctv. (2024) khi ghi nhan
dudng kinh than cai Kale tai 60 NSG dao dong
9,0 - 12,5 mm, nguyén nhan c6 thé do khac biét
vé diéu kién sinh thai cling nhu thoi gian theo
doi gitia hai nghién ctu.

3.2. Cac chi tiéu vé nang sudt cia cac

giong cai Kale

Tong s6 14 thu hoach trén ciy cta cic giong
cai Kale khac biét qua phan tich thong ké 6 mtic
y nghia 1% (Bang 4). Giéng Rong bién xanh c6
tong s6 14 thu hoach trén cay nhiéu nhét (83,8
lé/cdy), trong khi giong Xodn tim c6 s6 14 thu
hoach trén cay it nhat (44,9 la/céy). Tuong tu,
khéi lugng trung binh méi l1a qua céc lan thu
ciing khdc biét c6 y nghia thong ké & mtc 5%.
Trong do, giong Xodn xanh Viét va Xoan xanh c6
khoi lugng trung binh 14 16n nhat (11,3 va 11,2
g/14, tuong tng), 16n hon so véi cac giong Rong

bién xanh, Rong bién tim va Xoan tim.
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Bang 4. Céc yéu t6 cdu thanh nang suit va nang sudt ca thé cta 5 gidng cai Kale

e . Tong s6 ld thu hoach  Khéi lugng trung binh  Téng khéi lugng 14
Giong cai Kale o , ) .
(la/cay) la (g/14) (g/cay)

Rong Bién Xanh 83,8°+ 1,97 10,2+ 0,64 855+ 45,7
Rong Bién Tim 59,6+ 5,41 10,2°+ 1,09 605°+ 432
Xoédn Xanh 72,9+ 1,76 11,2*+ 0,30 819*+ 28,0
Xoan Tim 44,99+ 2,04 9,88+ 0,57 443+ 13,8
Xoén Xanh Viét 71,3+ 4,46 11,32+ 1,09 801*+ 39,8
Muic y nghia o * >

CV (%) 5,22 7,57 5,12

Trong cung mot cot, cdc sO c6 chii theo sau giéng nhau thi khdc biét khong y nghia thong ké qua phép thit
Duncan; **: khdc biét c6 y nghia thong ké & miic 1%; *: khdc biét c6 y nghia thong ké 6 miic 5%; gid tri theo sau

+ la dob léch chudn (SD).

Tong khoi lugng 14 thu hoach dugc trén cay
clia cac giong cai Kale khac biét cé y nghia qua
phan tich thong ké. Giong Rong bién xanh, Xodn
xanh va Xoan xanh Viét c6 téng khoi lugng 1a
thu dugc trén cay cao nhat la 855; 819 va 801 g/
cay, trong khi Xoan tim thip nhat (443 g/cay).
Mic du tong s6 1a thu hoach trén cay & giong
Xoan xanh va Xoan xanh Viét (Ian lugt la 72,9
va 71,3 1a/céy) thap hon so véi giong Rong bién
xanh (83,8 14/cay), nhung véi khoi lugng trung
binh 14 16n nén tdng khoéi lugng 14 trén cay cta
hai gi6éng nay van tuong duong so véi gidng
Rong bién xanh. Diéu nay cho thiy hiéu qua tich
lay sinh khoi ciia Xoan xanh va Xodn xanh Viét
khong chi phu thudc vao s6 lugng 1a ma con lién
quan dén kich thudc va khai lugng trung binh l4.
Két qua nay khac biét dang ké so véi nghién ctiu
cta Naik & Gupta (2010), vé6i s6 14 trung binh
trén cay cai Kale chi dat 11,13 - 12,65 ld/cay va
khéi lugng trung binh méi 14 22,13 - 24,14 g/,
tong khai lugng 14 166,04 - 188,93 g/cay. Su khac
biét c6 thé do diéu kién sinh thai va thoi tiét khéac
nhau, cling nhu yéu t6 gidng tac dong. Trong thi
nghiém nay, s6 14n thu hoach kéo dai va lién tuc
c6 thé lam tang téng s6 14 va khéi lugng 14 thu
hoach trén cay.

3.3. Cac chi tiéu vé chit lugng cua cac
gidng cai kale

Két qua dugc trinh bay & Bang 5 cho thay,
ham lugng vitamin C trong la cla cac giong
cai Kale khac biét c6 y nghia & mtic 1%. Giong
Xodn xanh c¢6 ham lugng vitamin C cao nhét
(39,0 mg/100 g), tiép theo la gidong Xoan xanh
Viét (32,8 mg/100 g). Giong Rong bién xanh cd
ham lugng vitamin C thap nhat (26,0 mg/100 g).
Theo Sikora & Bodziarczyk (2011), ham lugng
vitamin C trung binh trong cai Kale tuoi dat
khoang 62,3 mg/100 g. Tuy nhién, nghién cta
Mugo & ctv. (2024) cho thdy, ham lugng vitamin
Ccdtronglacai Kale cao dat mtic 102,2 mg/100 g.
Theo Korus (2011), ham lugng vitamin C trong
cai Kale c6 thé dao dong tti 77 dén 133 mg/100 g
phu thudc vao giong, giai doan sinh trudng va
diéu kién canh téc.

Cac chi tiéu chit lugng nhu do brix va ham
lugng chat kho ciing cho thay sy khac biét c6 y
nghia thong ké 6 mtic 1% (Bang 5). Cu thé, giong
Xoan xanh cho do6 brix cao nhat (6,50%), theo sau
la Xodn tim (6,33%) va Xodn xanh Viét (6,07%),
trong khi giong Rong bién xanh va Rong bién tim
c6 do brix thap nhat (5,28 - 5,22%). Tuong tu,
ham lugng chat kho 6 nhém Xoan cao hon (10,0
- 10,8%) so v6i nhom Rong bién (8,37 - 8,86%).
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Ham lugng Ca trong la cai Kale c6 khac biéty
nghia thongké 6 muic y nghia 1%. Giong Xodn tim
c6 ham lugng Ca cao nhét la 313 mg/100 g, khac
biét khong y nghia thong ké so véi giong Rong
bién tim va Xodn xanh (287 va 267 mg/100 g,
tuong ting). Trong khi do, giong Xodn xanh Viét
va Rong bién xanh c6 ham lugng Ca lan lugt
la 244 va 233 mg/100 g. Theo nghién ctu ctia

Miller-Cebert & ctv. (2009), ham lugng Ca trung
binh trong la cai kale 1a 470 mg/100 g. Trong
khi d6, mot cong bo khac cho thdy, la cai Kale
c6 ham lugng Ca trung binh la 254 mg/100 g
(USDA, 2018). Su khac biét nay c6 thé lién quan
dén yéu t6 giong, mua vy, di€u kién mdi trudng
va ky thuat canh tac (Fadigas & ctv., 2010).

Bang 5. Mot s chi tiéu vé chat lugng dinh dudng ctia 5 giong cai Kale

» .. Vitamin C Do brix Ham lugng chat kh6 Ham lugng Ca

Giong cai Kale

(mg/100g) (%) (%) (mg/100 g)
Rong bién xanh 26,0°+ 2,62 5,28+ 0,51 8,86°+ 0,46 233%+ 23,3
Rong bién tim 29,7+ 1,88 5,22+ 0,19 8,37+ 0,32 287+ 18,1
Xoan xanh 39,00+ 4,31 6,50*+ 0,44 10,3*+ 0,63 267+ 27,0
Xoan tim 29,7+ 2,12 6,33+ 0,45 10,8*+ 0,55 3132+ 7,17
Xodn xanh Viét 32,8+ 2,66 6,07*% 0,36 10,0*+ 0,29 244%+22.4
Mﬁc )’, nghia %% % %t %
CV (%) 9,05 6,91 4,84 7,72

Trong cung mot cot, cdc sO c6 chii theo sau giéng nhau thi khdc biét khong y nghia thong ké qua phép thit
Duncan; **: khdc biét ¢ y nghia thong ké 6 miic 1%; gid tri theo sau + la d¢ léch chudn (SD).

4. Két Luan

Céc giong cai Kale Rong bién xanh, Rong bién
tim, Xoan xanh, Xoan tim va Xoan xanh Viét thé
hién su khac biét r6 vé sinh trudng, ning sudt va
chat lugng khi trong trén gia thé xo dua. Gidng
Xodn xanh cho thay su phu hgp khi canh tac trén
gia thé xo dua trong diéu kién nha mang thong
qua ddc diém vé sinh trudng nhu cay thap, than
to, chic khoe, 14 moc day va tod déu quanh thén,
dong thoi giong Xoédn xanh con thé hién uu diém
vugt tri 6 cac chi tiéu khoi lugng trung binh 14,
ndng sudt la trén cay va ham lugng vitamin C, d¢
brix, ham lugng chat kho va ham lugng Ca so véi
cac giong con lai.

Loi Cam Poan

Chung toi xin cam doan déy 1a coéng trinh
nghién ctiu ctia nhom tac gia cung thuc hién va
c6 su dong thuan cong bd clia tat ca cac tac gia.
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ABSTRACT

Poor evergreen broadleaf natural forests constitute an important
component of tropical forest ecosystems, playing a critical role
in maintaining biodiversity and providing a foundation for
sustainable forest restoration. This study aimed to assess stand
structure, natural regeneration characteristics, and tree species
diversity of poor evergreen broadleaf natural forests on lowland
hills in Ninh Dien, Hoa Hoi, and Phuoc Vinh communes, Tay
Ninh Province, as a scientific basis for forest management and
restoration. A total of 47 tree species belonging to 24 families
were recorded, with Dipterocarpaceae as the dominant family;
Fabaceae, Sapindaceae, Chrysobalanaceae, and Malvaceae also
contributed substantially to the stand composition. Five species
of ecological importance were identified, including Vatica odorata,
Hopea ferrea, Nephelium chryseum, Parinari annamensis, and
Dipterocarpus costatus. The mean stand density was 516 trees/
ha, with an average growing stock of 84.5 m®/ha. Diameter
distribution exhibited a left-skewed unimodal pattern described
by the Weibull function, while height distribution followed a
normal distribution, indicating an intermediate post-disturbance
recovery stage with a relatively simple stand structure. Natural
regeneration was abundant, with a density of 4,288 individuals/ha,
dominated by seed-origin regeneration and primarily composed
of native species. Shannon-Wiener diversity and Pielou evenness
indices indicated a relatively balanced species composition
without absolute dominance. Based on these findings, the study
proposes silvicultural measures, including assisted natural
regeneration, enrichment planting with native species, and
long-term monitoring of forest dynamics, contributing to the
restoration and sustainable management of natural forests in
the study area.
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Ciu tric rung va da dang loai ciy go & riing tu nhién la rong thuong xanh nghéo
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nhién va mtic do da dang loai cay go ctia riing tu nhién nui dat
Tit khéa la rong thudng xanh ngheo tai cac xa Ninh Dién, Hoa Hoi va
C4u tric riing Phudc Vinh, tinh Tay Ninh, lam co s& cho quan ly va phuc hoi
Pa dang sinh hoc riing. Két qua ghi nhén 47 loai cay gb thudc 24 ho, trong d6 ho
Phuc héi riing ty nhién Dau (Dipterocarpaceae) giti vai tro uu thé; cac ho Pau, B6 hon,
Riing thudng xanh nghéo Cam va Bong tham gia dang ké trong ciu trac quan xa. Nam loai
Téi sinh td nhién c6 y nghia sinh thdi gébm Lau tau, Sing da, Truong chua, Cam va

*Tac gia lién hé

Nguyen Minh Canh

Email: nmcanh@hcmuaf.edu.vn

D4u mit. Mat do binh quan dat 516 cay/ha, tri lugng 84,5 m?/
ha. Phén b6 duong kinh c¢é dang mot dinh 1éch trai theo ham
Weibull, trong khi phan b6 chiéu cao tuan theo ham phéan bo
chuén, phan anh trang thai rting phuc hoi trung gian sau tac
dong véi cdu truc con don gian. Tang cay tai sinh dat mét do
4.288 cay/ha, cht yéu tai sinh tii hat, v6i sy tham gia manh cta
cac loai ban dia. Cac chi s6 Shannon va Pielou cho thay su can
bang t6t gitia cic nhom loai va khong c6 hién tugng uu thé tuyét
do6i. Nghién ctiu dé xuat cac giai phap khoanh nuéi xuc tién tai
sinh ty nhién, lam giau ring bing loai ban dia va theo doi dong
thai rting, gép phan phuc hoéi va quan ly bén viing riing tai khu

viuc nghién ctiu.
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1. it Vin Dé

Riing ty nhién la moét trong nhiing hé sinh
thai quan trong nhat trén hanh tinh, déng vai tro
thiét yéu trong viéc duy tri can bing sinh thai,
diéu hoa khi hiu, bao vé dat va nguon nudc,
doéng thoi la noi luu git phan 16n da dang sinh
hoc toan cau (Psistaki & ctv., 2024). Riing con la
mot mat xich then chét trong chu trinh carbon,
hép thu khoang 2,6 ty tdin CO, mdi nam va gop
phén gidm thiéu bién d6i khi hau (Pan & ctv,
2011). Tuy nhién, trong nhiéu thap ky gan day,
dién tich va chat lugng riing ty nhién trén toan
cau da suy giam nghiém trong do khai thac qua
muc, chuyén d6i muc dich st dung dét va tac
dong ctia bién d6i khi hiu (FAO, 2018).

Cau truc riing va tinh da dang loai céy g6 la
nhiing ddc trung co ban phan anh tinh trang,
muc d6 6n dinh va kha nang phuc hoi ctia hé
sinh thai rting (Herndndez-Ruedas & ctv., 2014).
Theo Chazdon & ctv. (2022), viéc phén tich cdu
truc tang tan, mat do va kich thudc than cay gitp
hiéu r6 hon v€ tién trinh phuc héi rting va duy
tri tinh da dang sinh hoc trong giai doan tai sinh
tu nhién. Ngoai ra, nghién ctiu ctia Liu (2025)
khing dinh tai sinh ty nhién 13 co ché trung
tam dam bao tinh ké tuc cia quan xa cay riing
va tang kha ning thich ting ctia riing trudc bién
d6i mai truong.

Theo uéc tinh méi nhat, khoang 215 triéu ha
riing nhiét déi toan cdu cd tiém ndang tai sinh tu
nhién, tuong duong kha nang hap thu 23,4 Gt C
trong vong 30 nam téi (Williams & ctv., 2024).
biéu nay nhan manh vai tro ctia nghién ctiu déc
diém tai sinh va cdu trdc ring trong viéc phuc
hoi va quan Iy riing bén viing. & Viét Nam, nhiéu
cong trinh da chi ra méi quan hé chit ché gitia
cdu trac rung, da dang loai cay gob va trii lugng
carbon tai Quang Binh (Nguyen & ctv., 2024)
hay Tay Nguyén (Vo, 2015). Nhiing két qua nay

khidng dinh ring viéc ndm bét dic difm cdu
trac tang tan va da dang loai la nén tang quan
trong d€ x4y dung giai phap phuc héi va quan ly
riing hiéu qua.

Tuy nhién, trong khi cac nghién ctu & Viét
Nam chu yéu tép trung vao riing la rong thuong
xanh trung binh hoac giau (Nguyen & ctv,
2025), cac kiéu rting 14 rong thuong xanh ngheo
lai it dugc nghién ctiu chuyén sau, ddc biét &
vung Déng Nam B9, noi dia hinh chu yéu la ndi
dat thap va rling da chiu nhiéu tac dong nhan
sinh. C4c khu vuc nhu xa Ninh Dién, Hoa Hoi
va Phudc Vinh (tinh Tay Ninh) hién s& hiiu dién
tich riing tu nhién la rong thuong xanh ngheo
khoang 4.682,96 ha, trong d6 phan 16n la rting
san xudt, véi mat do ciy thap va kha nang tai sinh
chua dugc danh gia dinh lugng (PCTNP, 2018).

Xudt phét tu thuc tién do, nghién ctu nay
dugc thuc hién nhim (i) x4c dinh dic diém ciu
truc tdng ciy gb 16n va tang cay tdi sinh cta trang
thai rting la rong thuong xanh ngheo tai xa Ninh
bién, Hoa Hoi va Phudc Vinh, tinh Tay Ninh;
(ii) danh gid mic do da dang ho va loai cay gob
ctia trang thai riing nay; va (iii) d€ xuét cac giai
phap ky thuat 1am sinh phu hgp, gép phan nang
cao chat lugng riing va st dung bén viing tai
nguyén riing tu nhién tai dia phuong.

2. P6i Tugng va Phuong Phap Nghién Ciu
2.1. béi tugng va khu vic nghién ciiu

boi tugng nghién ctu la cdc quan xa thyc
vat (QXTV) thudc kiéu rling gd tu nhién ndi
dat 1a rong thuong xanh, trong trang théi riing
nghién ctu la rting nghéo (TXN). Céc 6 tiéu
chuidn (OTC) dugc bd tri & mot sd dién tich
riing tai xa Ninh Dién, Hoa Hoi va Phudc Vinh,
tinh Tay Ninh.
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Khu vyc nghién ctu cé téng dién tich tu
nhién khoang la 34.470 ha, trong d6 dién tich
riing va dat 1am nghiép phan b6 tai ba xa gom:
xa Hoa Hoi c6 1.731 ha (gom 191 ha rting déc
dung va 1.540 ha rling san xudt), xa Phudc Vinh
c6 1.559 ha rling san xudt va xa Ninh Dién co
1.393 ha rting san xuat. Khu vuc c6 dia hinh cha
yéu la dong bing thdp, bing phing, xen ké doi
g0 thoai v6i d6 cao phd bién 5 - 25 m, déc dia
hinh huéng tii Péng Bic xuéng Tay Nam theo
xu thé thdp dan vé phia song Vam Cé Dong. Ba
dang dia hinh chinh gém vung thap triing, ving
trung binh va ving doi go, dugc hinh thanh trén

744 000 764 000

phu sa c6, phu sa méi va mot s6 bai cat c¢6 phan
bd rai rac gan bién giéi Campuchia. Khu vic cé
khi hau nhiét d6i gié mua cén xich dao véi hai
mua ro rét: mua mua tu thang 5 dén thang 11
chiém 90% lugng mua nidm (trung binh 1.834
mm); mua kho tii thang 12 dén thang 4 it mua,
dé xay ra thi€u nudc. Nhiét do trung binh nam
25,9°C. V& th6 nhudng, khu vic ndm trong ving
dat xdm chiém uu thé (84,48% dién tich tu nhién
toan huyén), ddc trung bdi tang dat ngheo dinh
dudng, dé thoat nudc, anh hudng manh dén sinh
trudng va cau truc quan xa thuc vat riing.

784 000 804/000

BAN DO HIEN TRANG RUNG VA V| TRi O TIEU CHUAN
KHU VUC NGHIEN cUU

CHi DAN

O tidu chudn

RUNg gia ty nhién ni d4t trén nghéo
Rimg gia hén giao nii d4t

Rimg trung hodc tré nii dat

Dat co tréng nira nai dat

Dat ca cay gd tai sinh nii dat

D4t réng nii G4t

D4t néng nghiép nui dat

Mat nuoc

A\ Ditkhéc

0

744 000 764 000

Hinh 1. Ban d6 b6 tri 6 tiéu chudn trang

S0 DO VI TRI
-

TY LE 1:40.000
o L T

784 000 804 000

thdi rting ngheo tai khu vic nghién ctiu.
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2.2. Phuong phap nghién ciiu

2.2.1. Phuong phadp lap é tiéu chudn va thu
thap so liéu

Dua vao ban do6 hién trang rting, tién hanh
phan tich va khao sat khu vuc rting tu nhién cé
trang thai TXN d€ dit vi tri cac OTC. Tién hanh
bd tri 20 OTC tam thdi véi kich thude 1.000 m?/
OTC do6i véi trang thai TXN (Hinh 1). Phuong
phép rat mau dugc ap dung la phuong phép rut
mau dién hinh dé€ lya chon vi tri cac OTC. Trong
mobi OTC, tién hanh do duong kinh ngang nguc
clia toan bg cay c6 duong kinh D | > 6 cm bang
cach do chu vi bang thude day véi do chinh xac
la 0,1 cm sau do suy ra duong kinh; do chiéu cao
vut ngon (H) bing thudc do cao Forestry Pro 11,
v6i do chinh xac 1a 0,1 m. Thanh phan loai cay
g0 dugc xac dinh theo Tran (2002) va Vo (2003;
2004). Trong mbi OTC 1.000 m?, b tri 5 6 dang
ban (5 x 5 m), tai 4 goc va tam 6. Thong ké toan
b cay tai sinh c6 D ,<6cm va H > 10 cm. Céc
chi tiéu goém: loai, chiéu cao, nguén goc tai sinh
(tu hat hay tii chéi), phdm chét cay (t6t, trung
binh, x4u). Cay tai sinh phan cip chiéu cao thanh
716p: < 0,5; 0,5 - 1,0; 1,0 - 1,5; 1,5 - 2,0; 2,0 - 3,05
3,0-5,0va>5,0m.

2.2.2. Phuong phdp xii ly va phén tich sé liéu

St dung cac phan mém Microsoft Excel 2010,
Statgraphics Centurion XV.I, Primer 6.0 dé xti ly
s6 liéu ttt 20 OTC 1.000 m* & trang thai TXN tai
khu vuc nghién ctiu, bao gom:

- Phan tich céc chi tiéu 1am hoc: Tinh toan
cac chi tiéu binh quén ctia lam phan nhu: Dudng
kinh, chiéu cao, téng tiét dién ngang, mat do
riing va tri lugng rtng. Sti dung phuong phap
thong ké mo ta d€ nhén xét va danh gia két qua
nghién ctdu.

- Phan tich két cau ho va loai ciy go: Két cau
ho va loai cay gb dugc xdc dinh dya vao chi s6
gid tri quan trong IVi% theo cong thtic ctia Thai
(1999): IVi = (Ni% + Gi% + Vi%)/3.

Trong doé: N% la mat do tuong doi cua loai
trong QXTV rting; G% la tiét dién ngang thin
cay cta loai trong QXTV rting; V% la thé tich
than cay cua loai trong QXTV riling. Khi mot
nhom loai ciy trong do6 cac cay c6 IVi > 5% va co
téng IVi > 40% thi dugc goi nhom loai cay uu thé
va dong uu thé; ngugc lai, néu c6 tong IVi < 40%
thi dugc goi nhém loai cay c6 y nghia sinh thai.

Viéc xac dinh két ciu loai cay gb cua trang
thai riing TXN dugc thuc hién tinh toan két cau
chung cho tit ca nhiing loai céy g ctia 20 OTC,
ti d6 cho phép thuyét minh chung két ciu loai
cay gb va bién dong vé két ciu loai ciy gb cta
trang thdi riing nghién ctiu.

- Phén tich d6 hoén giao loai va chi s6 phtic
tap cdu trac: Chi s6 hon giao loai (HG) va chi s6
phtc tap cdu tric (SCI) dugc st dung d€ danh
gia muc do hon giao va tinh phtic tap ctia quin
thu rting. HG dugc tinh cho tling 6 tiéu chudn
theo cong thiic: HG = S/N, trong d6 S la s6 loai
cay go va N la t6ng s6 cay; theo Dawkins (1958),
HG < 0,3 biéu thi hon giao thép, 0,3 - 0,6 1a trung
binh va > 0,6 1a hon giao cao. SCI dugc xac dinh
theo Pretzsch (2009): SCI = (S x N x G x H)/10°,
v6i G 1a tdng tiét dién ngang va H la chiéu cao
binh quén; SCI > 2 phan anh ciu tric da ting, 6n
dinh sinh thai; SCI < 1,5 phan anh ciu truc rting
don gian, dang phuc haéi hodc suy thoai.

- Phin tich dic diém tii sinh tu nhién
dudi tan rung:

+ Tai sinh ty nhién d6i véi trang thai rling
TXN dugc xac dinh théng qua két cau loai cay
tai sinh, phan bd céy tdi sinh theo cip chiéu cao,
nguon goc va chat lugng cay tai sinh.
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+ Két cdu loai cay tai sinh dugc xac dinh theo
cong thic: IV = (n/N) * 100. Trong dd, n, (cay/
ha) la s6 céy tai sinh ctia loai i, N (c4y/ha) la mat
do ctia tat ca cac loai cay tai sinh.

+ Mat do cay tdi sinh (N, cay/ha) dugc xac
dinh theo cong thtic: N (céy/ha) = (S/s) * ni.
Trong do, S = 10.000 m?, s = dién tich 6 dang ban
(25 m?), ni = s6 cay tai sinh trong mot 6 dang ban.

+ Su tuong dong gitia thanh phan cay téi sinh
v6i thanh phén cay trudng thanh dugc xac dinh
theo hé s6 tuong dong ctia Serensen (1948) theo
cong thuc: SI = [(2 * ¢)/(a + b)] * 100. Trong do
ava b tuong ting 1a s6 loai cay tai sinh va s6 loai
cay gb trudng thanh bat gap trong trang thai riing
TXN, c la s6 loai céy tai sinh va s loai ciy go
truong thanh giong nhau trong trang thai TXN.

- Phén tich cac chi s6 da dang loai cay go:

+ Do giau c6 vé loai cay go dugc xac dinh
theo s6 loai cay gb (S) va chi s6 giau c6 vé loai
ctia Margalef (1968): d_(S - 1)/Ln(N). Trong dé:
d 1a chi s6 Margalef; S la téng s6 loai trong mau;
N 14 tong s6 ca thé trong mau.

+ Chi s6 da dang loai cay go dugc xac dinh
theo chi s6 uu thé Simpson (1949): X’ = X(ni *
(ni-1)/(N* (N - 1)) va chi s6 Shannon & Weiner
(H) (1963):H =" P*Ln(P). Trong do: N 1a
téng s6 cay trong 6 mau; n, 14 s6 cay ctia loai thi
i; S la t6ng s6 loai trong mau; p, = n/N; Ln() =
logarit co s6 Neper.

Mutic d6 da dang dugc danh gia theo thang
phan loai cia Fernando (1998): da dang thap
(H=1 - 2,49), da dang trung binh (H'= 2,5 -
2,99) va da dang cao (H'=3 - 4).

+ Chi s6 dong déu dugc xac dinh theo chi s6
Pielou (1975): '=H/H’__,v6i H’ = Ln(S).
3. Két Qua va Thao Luéin

3.1. Ciu tric quan thu cua trang thai riing la
rong thuong xanh ngheo

3.1.1. Cdc chi tiéu lam hoc

Két qua tinh toan tt 20 OTC cta trang thai
TXN vé6i dién tich 1.000 m?*/OTC tai khu vuc
nghién ctu dugc trinh bay 6 Bang 1.

Bang 1. Cac chi tiéu lam hoc trang thai riing ngheo tai khu vic nghién ctiu

STT Chi tiéu Gia tri
1 Dbuong kinh binh quan, DL3 (cm) 18,8
2 Chiéu cao binh quan, H  (m) 11,9
3 Tong tiét dién ngang, G (m*/ha) 15,29
4 Mat do binh quén, N (s6 cay/ha) 516
5 Tri lugng binh quan, M (m’/ha) 84,5

Két qua phén tich cho thdy trang thai riing
tu nhién nai dat la rdng thuong xanh ngheo tai
khu vuc nghién ctiu c¢6 mat d¢ trung binh 516
cay/ha, dudng kinh trung binh 18,8 cm, chiéu
cao vit ngon trung binh 11,9 m, tong tiét dién
ngang 15,29 m*/ha va trit lugng trung binh 84,5
m®*/ha. Céc tri s6 nay phén dnh lam phan c6 mat

do cay 6 muc trung binh, kich thudc than cay
kha nhd, ting cay gd khong cao va trii lugng god
& mtic thap, phu hgp véi ddc trung cta trang thai
riing la rong thudng xanh ngheo trén nai dat khu
vic Dong Nam B¢. Két qua nay tuong dong véi
cac nghién ctiu ctia mot s6 tac gia vé kiéu rung
la rong thuong xanh nghéo tai Viét Nam (Cao &
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Do, 2019; Bui, 2024). Déy la co s& khoa hoc quan
trong cho cong tac quan ly, bao vé va phuc hoi
rung tu nhién, ddc biét 1a trong viéc duy tri mat
do hop ly, bao vé 16p tai sinh va han ché tac dong
cua chdy riing, gép phan phuc hoi va phat trién
bén viing h¢ sinh thai rling 14 rdng thuong xanh
tai tinh Tay Ninh.

3.1.2. Két cdu ho thuc vit

Két cdu ho thuc vat cua trang thai TXN tinh
todn tit 20 6 tiéu chudn (1.000 m?/6) tai khu vuc
nghién ctiu dugc trinh bay & Bang 2.

Bang 2. Két cu ho thuc vat ctia trang thai riing nghéo & khu vuc nghién ctiu

Ty 16 %
STT - Tenho (cé)I:/Iha) (mzc/;ha) (m3\//ha) N G v 1
1 Sao Dau 161 4,87 26,8 31,2 31,8 31,8 31,6
2 bau 52 1,54 8,6 10,1 10,1 10,1 10,1
3 B6 hon 37 1,17 6,5 7,1 7,7 7,7 7,5
4 Cam 33 1,02 5,8 6,3 6,7 6,8 6,6
5 Bong 28 0,81 4,5 5,3 5,3 5,3 5,3
Cong 5ho 310 9,40 52,2 60,0 61,5 61,6 61,0
19 Ho khéc 207 5,89 32,3 40,0 38,5 384 39,0
24 Tong s6 516 15,29 84,5 100,0 100,0 100,0 100,0

N: madt d¢ cay g6 16n; G: tiét dién ngang than cdy; V: thé tich than cdy; IV: két cdu ho thuc vit.

Két qua diéu tra tli 20 6 tiéu chudn cho thay
rting ty nhién nui dat 1a rong thudng xanh
nghéo tai khu vuc nghién ctiu c6 24 ho cay go.
Trong d6, 5 ho uu thé va dong uu thé gom ho
Sao DAu, ho Dau, ho B6 hon, ho Cam va ho
Bong chiém 61,0% chi s6 gia tri quan trong
(IVi) (Bang 2).

Ho Sao Dau giii vi tri uu thé tuyét doi véi
IVi = 31,6%, dong gop tuong tng 31,2% mat
do, 31,8% tiét dién ngang va 31,8% tri lugng,
phan anh vai tro cht dao trong ciu truc tang
cay g6 chinh. Cac ho tiép theo gom ho Dau (IVi
=10,1%), ho B6 hon (7,5%), ho Cam (6,6%) va
ho Bong (5,3%).

Nguogc lai, 19 ho con lai chi chiém 39,0% IVi,
VvGi vai tro thid yéu trong cdu tric quan xa. Két
qua nay cho thdy cdu tric ho cta riing bi chi
phoi bdi mot s6 ho uu thé, song van duy tri céc
nhom ho dic trung cta riing ld rong thudng
xanh ving Pong Nam B¢, du da chiu tac dong
khai théc va diéu kién kho han theo mua.

3.1.3. Két cdu loai cay g6

Két qua tinh todn vé két cau loai cay go doi
v6i riing TXN tai khu vuc nghién ctu duge thé
hién & Bang 3.
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Bang 3. K&t ciu loai ciy go cua trang théi riing ngheo & khu vic nghién ctiu

A A N G v Y16 %
STT  Tenthdevdt  ha)  (mha) (m¥ha) N G v v
1 Lau thu 42 1,33 7.3 81 87 87 85
2 Sing d4 43 1,27 69 83 83 81 83
3 Trudng chua 37 1,17 6,5 7,1 7,7 7,7 7,5
4 Cam 33 1,02 5,7 63 67 68 66
5 DA4u mit 27 0,87 4,9 5,2 5,7 5,7 5,5
Cong 5 loai 181 5,66 31,3 35,1 37,0 37,0 36,4
42 Loai khic 335 9,63 532 649 630 630 636
47 Tong s5 516 1529 845 1000 1000 1000 100,

N: mat do cay g6 16n; G: tiét dién ngang than cdy; V: thé tich than cdy; IV: két cdu lodi cdy go.

Két qua diéu tra tai 20 6 tiéu chuén (1.000
m?/OTC) ghi nhén 47 loai ciy gb trong trang
thdi riing tu nhién nai dat Ia rong thuong xanh
nghéo (Bang 3). Nam loai cé y nghia sinh
thai bao gom: Lau tau (Vatica odorata), Sang
da (Hopea ferrea), Truong chua (Nephelium
chryseum), Cam (Parinari annamensis) va Dau
mit (Dipterocarpus costatus).

Nhoém 5 loai nay chiém 35,1% mat do, 37,0%
tong tiét dién ngang va 37,0% tri lugng, véi
IVi = 36,4%. Trong d6, Lau tau giti vai tro uu
thé (IVi = 8,5%); 04 loai con lai vé6i IVi dao
dong tu 5,5 - 8,3%. 42 loai khac chiém 63,6%
IVi, song mtic d6 tham gia vao cdu tric quan
thu khong 16n.

Tong thé, cdu truc loai cua rting thé hién
t6 thanh don gian, bi chi pho6i bsi mdt s6 loai
ban dia c6 kha ndng thich nghi cao véi diéu

kién dat ngheo dinh dudng va khi hau ban kho
han viing nui d4t thdp Tay Ninh. Cong thtc t6
thanh loai cua trang thai riing dugc xac dinh
nhu sau: 0,85Lt + 0,83Sd + 0,75Tc + 0,66C +
0,55Dm + 6,34Lk.

Két qua nay phan anh dic trung cuta ring
la rong thuong xanh nghéo sau tac dong, dong
thoi la co s6 khoa hoc cho viéc dé xuat cac giai
phap phuc hoi va quan ly riing bén viing tai khu
vuc nghién ctu.

3.1.4. DY hon giao cua riing va chi sé phiic tap
vé cdu triic

Do hon giao cta riing tai khu vic nghién ctiu
dugc thé hién qua chi s6 hon giao (HG) va chi s6
phtic tap vé cdu truc (SCI). Két qua tinh toan thé
hién & Bang 4.

Bang 4. Chi s6 hon giao (HG) va chi s6 phtic tap vé cau tric (SCI)

- Chi so

TT Chi tiéu G scl
1 S6 6 tiéu chudn 20 20
2 Gia tri trung binh 0,5178 0,2528
3 Gié tri nho nhat 0,4000 0,1720
4 Gia tri 16n nhat 0,6122 0,3430
5 Do 1éch chuidn 0,0519 0,0521
6 H¢é s6 bién dong (%) 10,0 20,6
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Két qua phan tich tu 20 6 tiéu chudn cho
thdy chi s6 hon giao (HG) cua rling dat gid tri
trung binh 0,5178, dao dong tui 0,4000 - 0,6122,
phan dnh miic d6 hén giao loai trung binh va
su pha tron tuong doi dong déu gitia cac 6, du
van ton tai hién tugng uu thé cuc bd ctia mot sd
loai (Bang 4).

Chi s6 phtic tap cdu triac (SCI) co6 gia tri
trung binh 0,2528 (0,1720 - 0,3430), cho thay
cdu trac riing con don gian, cac yéu té kich
thudc cay, mat do va phan tang da c6 su phan
héa nhat dinh nhung chua hinh thanh céu trac
da tang 6n dinh.

Nhin chung, cac gia tri HG va SCI phan anh
déc trung cua riing la rong thuong xanh ngheo
dang phuc héi sau tac dong, chiu anh hudng
ctia diéu kién sinh thai ban kho6 han vung Tay
Ninh. Két qua nay cho thay can tang cuong bao

vé va xuc tién tdi sinh ty nhién, nhdm ning cao
muc do hon giao loai va do phtc tap céu tric
clia quén xa ring.

3.1.5. Phdn bé s6 cdy theo cdp dudng kinh

Két qua diéu tra tti 20 6 tiéu chuén cho thdy
sO cay tap trung chu yéu & cac cadp duong kinh
nho (6 - 22 cm), chiém 75,83% t6ng s6 ca thé,
trong do hai cdp 14 - 18 va 18 - 22 cm c6 ty
1é cao nhat (lan lugt 30,14 va 30,43%). Ngugc
lai, s6 cay co D1,3 > 30 cm chi chiém 1,26%, cho
thdy thanh phan ciy gb 16n trong lam phén
rat han ché.

Phén b6 s6 cay theo cdp duong kinh cé dang
mot dinh léch trdi, ddc trung cho riing tu nhién
da qua tac dong va dang trong qua trinh phuc
hoi, va dugc m6 phong t6t bang ham Weibull
(Hinh 2). Phuong trinh cu thé:

N%lt_cd= 1-exp(-0,00193065 * (D, - 6)12,48404)

R®=99,91%; S, = 0,01; Xy, = 438 < XCpun = 949 P = 0,63.

y/x

Nhin chung, ciu tric duong kinh cta riing
nui dat 1a rong thuong xanh ngheo tai khu vuc
nghién ctiu phan anh sy vu thé ctia cay nho va
trung binh, thiéu vang cay gob 16n, la hé qua cua

khai thac chon va canh tac trudc day, dong thoi
cho thdy tiém nang tai sinh va ké cin van dang
duy tri trong quén xa.

N (% s0 cay)
35,0 -
30,0 -
25,0 -
20,0 -
15,0 -
10,0 -
50 -
0,0

—@—N%_tn
—@— N%_lt(Weibull)

-

8§ 12 16 20 24 28 32 36 40

Dy; (cm)
J

Hinh 2. D6 thi biéu dién phan b6 N%/ D, tai khu vyc nghién ctiu.
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3.1.6. Phan bé sé cdy theo cdp chiéu cao

Két qua phan tich cho thdy phén l6n ciy gb
trong trang thai riing nghién ctiu c6 chiéu cao
tt 8 - 13 m, chiém 87,11% t6ng s6 cé thé. Trong
dé, nhéom céy tap trung nhiéu nhat & cap 11 -
12 m (24,22%), tiép dén la cac cdp 10 - 11 m
(15,89%) va 12 - 13 m (19,38%). Ngugc lai, s6
cdy co chiéu cao trén 14 m chiém ty 1é rat thap
(khoang 5,24%).

Phan b6 s6 céy theo cdp chiéu cao thé hién
ro ddc trung cta ring 14 rong thuong xanh

nghéo sau khai thac, dang trong giai doan phuc
hoi ty nhién, véi ting cay gbé chu yéu 6 nhém
chiéu cao trung binh. Dang phan b6 nay dugc
md phong t6t theo ham phén bd chuin (Hinh
3), v6i phuong trinh: N% = 22,6402 x exp[—(Hi
- 11,5335)%/(2 x 3,26059)]

Két qua kiém dinh cho thdy mo hinh c6 d6
phit hop cao (R* =99,91%; | =2,16 <’ 5P
=0,95), phan anh sy 6n dinh tuong d6i cua cau
truc chiéu cao va xu thé hinh thanh ting cay go
chinh trong quén xa rting nghién ctu.

N (% s6 cay) A
30,0 4 —@—NY%_tn
25,0 - —o—N%_lt
20,0 - (Normal)
150
10,0 -
50 -
00 /& ———
75 85 9510511,5125135145155 Hw (m) )

Hinh 3. D6 thi biéu dién phan b6 N%/H_ tai khu vic nghién cuu.

3.2. bac diém tai sinh tu nhién d6i véi riing la
rong thuong xanh ngheo

3.2.1. Két cdu loai cdy tdi sinh

Két qua nghién ctiu vé két cau loai cay tdi sinh
dai véi trang thai riing TXN tai khu vic nghién
ctiu dugc thé hién & Hinh 4.

Két qua phan tich cho thdy tang cay tai sinh
ctia trang thai riing TXN c¢6 cdu truc loai kha
phong phd, trong d6 Thanh nganh giti vi tri uu
thé v6i 432 cay/ha (10,07%), ti€p theo 1a Trudng
chua (416 céy/ha; 9,70%), Dau mit (384 ciy/ha;
8,96%) va Lim xet (336 cay/ha; 7,84%). Cac loai
Co ke, Lau tau va Sdng da 1a nhém dong uu thé,
cung dat 272 cay/ha (6,34%). Ngoai ra, Cam

(5,60%) va Bing lang 8i (5,22%) cling tham gia
dang ké trong t6 thanh tai sinh (Hinh 4).

Nhém 18 loai con lai chiém 33,58% tong
mat do, phan anh mic d¢ da dang nhat dinh
nhung khong chi phoéi vé mat s6 lugng. Pang
cht y, nhiéu loai uu thé & ting cay gb trudng
thanh nhu D4u mit, Lim xet va Thanh nganh
ciing xuét hién phd bién trong tang tdi sinh, cho
thdy qud trinh ké tuc sinh thdi dién ra tuong
déi 6n dinh va kha néng tu duy tri cta quan xa
rting kha tot.

Tuy nhién, su tdp trung mat do cao & mot
s6 loai cho thdy mic do dong déu tai sinh chua
cao, tiém 4n nguy co suy giam da dang loai néu
riing ti€p tuc chiu tdc dong ngoai canh hodc
khai thac chon loc trong tuong lai.

Tap chi Nong nghiép va Phdt trién 25(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

21

33,58

5,22
5,6

IV%

10,07

8,96

6,34 6,34
BThanh nganh © Iruong chua  gDau mit m Lim xet
mCo ke oLau tau m Sang da mCam
oBingling6i @18 loai khac

Hinh 4. D6 thi thé hién két cau loai cay tai sinh tai khu vic nghién ctiu.

3.2.2. Phan bé cay tdi sinh theo cdp chiéu cao,
nguon goc va chdt lugng cay

Két qua vé phin b6 cay tai sinh theo cép
chiéu cao, nguon goc va chat lugng cay cua
trang thai TXN tai khu vuc nghién ctiu dugc thé
hién & Bang 5.

Két qua diéu tra cho thdy rling la rong
thuong xanh ngheo tai khu vuc nghién ctiu 6
kha nédng tai sinh manh, v6i mat do trung binh
4.288 cay/ha.

Bang 5. Phan bo cay tai sinh theo cdp chiéu cao, nguén goc va chat lugng céy cua trang thai riing

ngheéo (Pon vi tinh: 01 ha)

) Tong s6 Phén chia theo nguén géc Phan theo chat lugng
v CPH TN cay/ha) Hat Choi Tét  Trungbinh  Xdu
(m) N N% N N% N N%» N % N % N %
1 <0,5 1.424 332 1328 374 9 130 32 83 1312 41,8 80 104
2 05-1,0 8% 209 640 18,0 256 34,8 224 583 464 14,8 208 271
3 10-15 656 153 512 144 144 19,6 64 16,7 384 12,2 208 271
4 15-2,0 448 104 384 108 64 87 32 83 320 10,2 96 125
5 20-30 384 90 224 63 160 21,7 16 42 208 6,6 160 208
6 30-50 320 75 304 86 16 2,2 16 42 288 92 16 21
7 > 5,0 160 3,7 160 4,5 160 5,1
Tong cong  4.288 100 3.552 100 736 100 384 100 3.136 100 768 100

Vé phan b6 chiéu cao, cay tdi sinh tap trung
cht yéu & cép < 2 m, chiém 94,1%, trong khi
nhém cay c6 chiéu cao > 2 m chiém 5,9%, phan
anh qua trinh tai sinh dang chuyén dan tu giai
doan cay ma sang giai doan cay con cé kha

nang gia nhdp tang dudi tan. Xét theo nguodn
gdc, cay tai sinh tu hat chiém uu thé tuyét doi
(84,3%), trong khi cay tai sinh tii chdi chi chiém
15,7%, khing dinh vai tro cha dao cta tdi sinh
htiu tinh trong hinh thanh thé hé ké can.
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Xét vé chat lugng, cay tai sinh t6t chiém
8,96%, trung binh 73,13% va xau 17,91%. Dang
chd y, nhom cay tdi sinh trién vong thay thé (H
> 1 m, phdm chét t6t va trung binh) dat 1.488
cay/ha (34,7%), dam bao luc lugng ké can cho
tang cdy gd chinh trong tuong lai.

Hé s6 tuong dong Serensen gilia ting céy
tai sinh va tdng cay me dat 55,2%, cho thdy qua
trinh ké tuc sinh thai dang dién ra & giai doan
trung gian, trong d6 mot s6 loai uu thé ctia tdng

cay me chua xudt hién phd bién trong 16p cay
con, c6 thé do diéu kién anh sang dudi tan va
canh tranh ctia tham tuoi, cay bui va day leo.

3.3. Pa dang ho va loai cdy gd tai khu
vuc nghién ciu

3.3.1. Da dangho thuc vit tai khu viic nghién ciiu

Két qua phan tich tit 20 OTC ctia trang thai
rling ngheo dugc trinh bay & Bang 6.

Bang 6. Dac trung thong ké vé da dang ho thuc vat (Pon vi tinh: 0,1 ha)

TT Thong ké F. N d y H N
1 S6 6 mau 20 20 20 20 20 20
2 Trung binh 16 51,6 3,97 0,84 2,36 0,13
3 Do léch tiéu chudn 1,73 4,51 0,41 0,03 0,11 0,03
4 Bién d¢ dao dong 8 16 1,86 0,13 0,44 0,11
5 Gia tri nho nhat 13 44 3,13 0,76 2,17 0,08
6 Gia tri 16n nhat 21 60 4,99 0,89 2,61 0,19
7 Hé s6 bién dong CV% 10,4 8,7 10,4 3,5 4,8 19,6

E,: 50 ho cdy go; N: tong s0 cdy trong 6 mau; d: chi s6 giau c6 vé loai ctia Margalef; J': chi s6 dong déu cia
Pielou; H’: chi s6 Shannon-Weiner; : chi s0 wu thé Simpson.

Két qua phan tich tu 20 6 tiéu chudn cho
thdy riing ty nhién nai dat 14 rdng thudng xanh
nghéo tai khu vuc nghién ctiu c6 s6 ho trung
binh 16 ho/0,1 ha, dao dong tii 13 - 21 ho, v6i
hé s6 bién dong CV = 10,4%, phan anh mtc
dd phong phu ho tuong d6i 6n dinh gitia cac
. SO cay trung binh dat 51,6 cay/0,1 ha (CV

8,7%), cho thdy mic du & trang thai riing

o>

nghéo, quan xa van duy tri dugc miic d6 phong
pht ho kha cao.

Chi s6 phong phu ho Margalef (d) dat trung
binh 3,97 (3,13 - 4,99), trong khi chi s6 dong
déu Pielou (J) dat 0,84 (0,76 - 0,89), phan anh
su phén b0 ca thé gitia cdc ho tuong ddi can
béng, khong c6 hién tugng uu thé tuyét dai.
Chi s6 Shannon (H’) trung binh dat 2,36 (2,17
- 2,61), cho thdy da dang ho & mtic trung binh

kha, tuong duong véi nhiéu kiéu riing thudng
xanh tht sinh ngheo 6 viing Bong Nam B¢ (Vu,
2025). Nguogc lai, chi s6 uu thé Simpson (X’) c6
gia tri thip (0,13), phan anh mtc d¢ chi phéi
ctia moét vai ho la khong manh.

Nhin chung, da dang ho thuc vat tai khu vuc
nghién ctiu dugc duy tri 6n dinh, véi su hién
dién phé bién cua cac ho dic trung cua riing 14
rong thuong xanh ving Dong Nam B¢ nhu ho
Sao Dau, ho Pau, ho Thau dau va ho Re. Két qua
nay cho thdy, mdc du riing & trang thai nghéo,
tiém néng phuc hoéi ty nhién van con cao, la co
sG quan trong cho cac giai phap quan ly va phuc
hoi rting theo hudng duy tri cac ho chu dao va
tang cuong su xudt hién ctia cdc ho it loai nham
nang cao tinh 6n dinh sinh théi lau dai.
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3.3.2. Da dangloai ciy g6 tai khu viic nghién ciiu

Két qua phan tich tit 20 OTC ctia trang thai
riing nghéo dugc trinh bay & Bang 7.

Két qua phan tich tu 20 6 tiéu chuidn cho
thdy riing tu nhién nui dat 1a rong thuong xanh
ngheo tai khu vuc nghién ctiu ¢6 mic do da

dang loai cay gob tuong doi cao (Bang 7). S6 loai
ghi nhan dao dong tu 21 - 32 loai, trung binh
27 loai/0,1 ha (CV = 11,2%), phan anh mtic d¢
phong phu ding ké d6i v6i trang thai riing thu
sinh ngheo trong diéu kién sinh thdi kho néng
ddc trung ctia vung nui dat Tay Ninh.

Bang 7. Dac trung thong ké vé da dang loai cay gbé (Pon vi tinh: 0,1 ha)

TT Thong ké S N d i H N
1 S6 6 mau 20 20 20 20 20 20
2 Trung binh 27 52 6,51 0,94 3,08 0,04
3 D¢ léch tiéu chudn 2,98 4,51 0,70 0,01 0,12 0,01
4 Bién d6 dao dong 11 16 2,55 0,05 0,48 0,03
5 Gia tri nho nhat 21 44 5,22 0,92 2,81 0,03
6 Gia tri 16n nhat 32 60 7,77 0,97 3,30 0,05
7 Hé s6 bién dong CV% 11,2 8,7 10,7 1,3 4,0 19,8

S: 56 lodi cdy go; N: tong s6 cdy trong 6 mdu; d: chi s6 giau c6 vé loai ciia Margalef; ] chi s6 dong déu ciia

Pielou; H’: chi s6 Shannon-Weiner; : chi s6 viu thé Simpson.

S6 ca thé trung binh dat 52 c4y/0,1 ha (CV
= 8,7%), cho thdy mat do ciy gob gilia cac 6 tiéu
chuén tuong d6i 6n dinh. Chi s6 phong phu loai
Margalef (d) dat trung binh 6,51 (5,22 - 7,77),
thé hién cdu truc t6 thanh loai da dang trong
pham vi dién tich nhé. Chi s6 dong déu Pielou
(J’) c6 gia tri cao (0,94), bién dong rat thap (CV
= 1,3%), phan anh su phéin bd ca thé gitia cac
loai tuong d6i can bang, hau nhu khong c6 loai
chiém uu thé tuyét doi.

Vé mtic d¢ da dang, chi s6 Shannon (H’)
dat trung binh 3,08 (2,81 - 3,30), cho thay da
dang loai ciy gb 6 mtic cao d6i véi riing 14 rong
thuong xanh nghéo. Ngugc lai, chi s6 uu thé
Simpson (X\’) c6 gia tri thap (0,04), cing c6
nhan dinh rdng cdu triac quan xa it bi chi phoéi
b&i mot vai loai uu thé.

Mic d¢ da dang loai ghi nhén trong nghién
cliu nay tuong dong véi mot s6 kiéu riing la

rong thuong xanh thi sinh nghéo & ving bong
Nam B¢, noi rling tuy nghéo vé tri lugng
nhung van duy tri dugc t§ thanh loai phong
pht va phén bé tuong doi dong déu. Két qua
cho théy hé sinh thai riing tai khu vuc nghién
ctiu van con tiém nang phuc héi tu nhién tét, la
cd s6 quan trong cho cac giai phap quan ly va
phuc hoi riing theo huéng bao ton da dang loai
va duy tri tinh 6n dinh sinh thai lau dai.

3.3.3. Méi quan hé giiia cdc qudn xa thuc vat
doi vdi riing ld rong thuong xanh nghéo

Phén tich nhom (Cluster) quin x3 thuc vat
(OTC) theo do phong phu ctia cac loai thyc vét
cua trang thai rting nghéo (TXN) thudc kiéu
riing 14 rong thuong xanh tai khu vuc nghién ctiu
v6i hé so tuong dong Bray-Curtis cho thdy cau
truc quan xa c6 su phén hoa ro theo mtic tuong
dong dugc thé hién 6 Hinh 5.
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Hinh 5. So d6 nhanh cic quan xa thuc vat
(OTC) ctia trang thai rling ngheo ¢ muc tuong
dong 55 va 65%.

O miic tuong dong 55%, c6 hai quin xa
(OTC18 va OTC13) tach biét khdi cac quan
xa con lai, phan anh dac diém sinh thai va té
thanh loai khac biét, v6i mtic do tuong dong
thap hon. Cac quan xa nay can dugc quan tam
trong cong tac bao ton va quan ly, do c6 thé dai
dién cho nhiing diéu kién lap dia hodc lich st
tac dong riéng biét. Cac OTC con lai cé mic
tuong dong tuong déi cao, cho thdy ciu tric
quén xa va t6 thanh loai kha doéng nhit trong
pham vi khu vuc nghién ctiu.

O mtc tuong dong 65%, sy phan héa quan
xa thé hién r6 hon khi ¢6 14 OTC dung riéng
biét (OTC18, OTC15, OTC16, OTC13, OTCI,
OTC2, OTC6, OTC7, OTC8, OTC20, OTCl11,
OTC14 va OTC17), trong khi cac OTC con
lai dugc chia thanh ba nhom, gom mdt nhéom
3 OTC (OTC3, OTC4, OTC5) va hai nhém 2
OTC (OTC9 - OTC19; OTC10 - OTC12). Két
qua nay phan anh mtic d¢ di hop vé thanh

phan loai gifia cac quan xa, chiu anh hudng
cta diéu kién lap dia va mtc d¢ tac dong nhan
sinh khéc nhau.

Nhin chung, phan tich phin cum cho théy
riing 14 réng thuong xanh ngheo tai khu vuc
nghién ctu c6 tinh di thé khong gian tuong
déi cao, du cung mdt trang thai riing. Day la co
s6 khoa hoc quan trong cho viéc dinh huéng
quan ly va phuc héi rting theo nhém quan xa,
thay vi 4p dung cdc bién phdp dong loat cho
toan bo khu vuec.

3.3.4. M6i quan hé giiia cac loai d6i véi riing
14 rong thuong xanh nghéo

Két qua phan tich phan nhom loai cay go
bing phuong phap Cluster, dya trén hé sé
tuong dong Bray-Curtis, cho thdy ciu tric quan
xa riing la rdng thuong xanh ngheo c6 su phan
hoéa ro rét vé mdi quan hé gitia cac loai (Hinh 6).

Tap chi Nong nghiép va Phdt trién 25(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

25

20 +

Group average

R blance:  S17  Bray  Curtis _ similarity |

40

Similarity

60

80

100 —

Artasp
Ptediv
Adjpo
Dipobt
Bistri
Xyddo
Hoper
Vatcdo
Bauvar

Mliann
ShoObt

Cajpen
Syzzey

Ptemac
Dracoc

rpo
Syzyig
pan
nsia
sph
coc
rind
Xylple
Strogu
Terche
Hocodo
vma
sch

ip n.
zxyl
icoc
Litsi

S |

Scopin
Shorox

. s & Z 2
5 = £

Lit

3

Gal

yz

fic|
i

r

HoAny
I
Al
Di
A
Al

C
C
M:
Hymexc
Hydlaur

Hinh 6.

O miic tuong dong 40%, cic loai ciy gb
dugc chia thanh nhiéu cum khac nhau, trong
d6é mot so6 loai diing tach biét r6 rang nhu Ca
chac (Shorea obtusa), Gon (Ceiba pentandra),
Giang huong (Pterocarpus macrocarpus),
Nhoi (Bischofia trifolia), Long muc (Wrightia
(Syzygium
zeylanicum). Cac loai nay thé hién dic diém
thich nghi sinh thai riéng biét, gan véi diéu kién

annamensis) va Tram vo 3o

lap dia va vi tri phan b6 dic thu. Cac loai con
lai cht yéu hinh thanh cdc cum hén hgp, phan
anh sy phan bé dan xen va kha nang cling ton
tai trong quan xa.

O miic tuong d6ng 50%, ciu triic phan nhém
chi tiét hon v6i sy hinh thanh nhiéu nhém nho,
trong d6 cac loai néu trén van duy tri vi tri tach
biét. Pong thoi, xuat hién thém hai loai diing
riéng biét la Tai nghé (Aporosa excelsum) va
Viing (Careya sphaerica), cho thdy mtc d¢ di
biét sinh thdi ting 1én khi xét & ngudng tuong
dong cao hon.

Nhin chung, két qua phan tich cho thay
trong qudn xa riing 1 rong thuong xanh ngheo

Moi lién hé gitia cac loai 6 mic tuong dong 40 va 50%.

ton tai song song nhom loai phé bién c6 phan
bd rong va nhom loai c6 yéu cdu sinh thai dac
thi, gép phan tao nén su da dang va tinh khong
dong nhat trong cau tric loai ctia riing. Pay la
cd s6 khoa hoc quan trong cho viéc dinh huéng
bao ton cac loai ddc thu va xay dung giai phap
quan ly riing pht hgp theo nhém loai.

3.4. Ung dung két qua nghién citu vao viéc dé

xudt cac giai phap ky thuat 1am sinh

Két qua nghién ctiu vé cu triac quan thuy, tai
sinh tu nhién va da dang ho - loai cay gb cho thay
riing tu nhién nui dat la rong thuong xanh ngheo
tai cdc xa Ninh Dién, Hoa Hoi va Phudc Vinh
dang & giai doan phuc héi trung gian, véi cdu
tric don gian, trii lugng thdp va thiéu ving cay
g0 16n, song lai c6 ngudn téi sinh doi dao, da dang
loai tuong doi cao va su hién dién ro ctia cac loai
ban dia uu thé. Pay la co sé khoa hoc quan trong
dé dé xudt cac giai phap ky thuit lam sinh theo
dinh huéng quan ly riing bén viing, phu hop véi
Lu4t Lam nghiép 2017 (NASRYV, 2017) va Thong
tu 28/2018/TT-BNNPTNT (MARD, 2018).
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Trudc hét, dic diém cau tric quin thu véi
phan b6 duong kinh dang mot dinh léch trai
(Weibull) va phan b6 chiéu cao theo ham chuéin
cho thay riing dang hinh thanh lai tang tan chinh
nhung chua 6n dinh. Do d6, khoanh nudi xtc
tién tdi sinh ty nhién theo Thong tu 17/2022/TT-
BNNPTNT dugc xac dinh 1a giai phap trong tam
nham phuc héi mét d9, cai thién ciu truc dling
va bao dam phat trién 16p cay ké can (MARD,
2022). Cac mo hinh phan b6 cdu tric duge
xay dung trong nghién ctiu c6 thé st dung lam
duodng cong chuidn phuc vu theo doi dong thai
riing, gidm sat phuc hoi va hoé trg kiém ké tai
nguyén ring dinh ky.

Déi véi t6 thanh ho va loai ciy g6, su chi
phoi ctia cac ho va loai ban dia ddc trung nhu
Dipterocarpaceae, Fabaceae, Lau tau, Sang da,
Trudng chua, Cam, Dau mit cho phép dinh huéng
lam giau riing bang loai ban dia, dac biét tai cac
khoanh riing c6 mét d¢ thdp hodac tai sinh yéu,
theo Thong tu 17/2022/TT-BNNPTNT (MARD,
2022). Su xudt hién cta céc loai nguy cép, quy
hiém nhu Sao den, G6 dd, Cam xe, Giang huong
(Nghi dinh 84/2021/ND-CP) doi hdi ting cuong
bao vé cay me, bao ton nguodn gen va han ché téi
da tac dong nhén sinh, két hgp khoanh ving va
lap ban d6 phan bd phuc vu quan ly hiéu qua
(GSPV, 2021).

Két qua vé do hon giao va mic do phiic tap
cau truc cho thdy rtung chua hinh thanh phan
tang ro rét, do d6 can ap dung céc bién phap diéu
chinh tan che, tia thua chon loc nhe va mé tan
c6 kiém soét, nhdm cai thién diéu kién vi khi hiu
dudi tan va thuc ddy tai sinh muc dich phat trién.

Mac du mat do tai sinh cao (4.288 cay/ha) va
thanh phan loai phong phd, song chat lugng tai
sinh chua dong déu va muc do ké thiia gitia tang
tai sinh va tang cay me con han ché. Vi vay, can
thuc hién cac bién phdp dan dat tdi sinh nhu xt

ly day leo, tham tuoi, bdo vé cay tai sinh tot, loai
bd cay canh tranh va tréng b sung loai ban dia
uu thé tai cac vi tri tai sinh kém, nham ning cao
chét lugng va tinh 6n dinh cta 16p ciy ké can.

V& lau dai, can ting cudng ting dung GIS va
vién tham, dong thoi thiét 1ap hé thong o tiéu
chuén c6 dinh d€ theo doi dong théi riing, tich
hop cac chi tiéu cau tric, tai sinh va da dang loai
vao h¢ thong giam sat tai nguyén riing theo quy
dinh hién hanh. Su phéi hgp gitia co quan quan
ly rting, cht rting, chinh quyén dia phuong va
cdng dong dan cu la yéu t6 then ch6t nhdm ning
cao hiéu qua bao v¢, phong chdy chiia chdy riing
va han ché cac tac dong tiéu cuc.

Toém lai, cac giai phap ky thuat 1am sinh dugc
dé xuat dya trén két qua nghién ctiu phu hgp
v6i diéu kién sinh théi dic thi cta riing la rong
thuong xanh ngheo tai Tay Ninh, dong thoi dap
ung yéu cau quan ly riing bén viing trong bdi
canh hién nay, gép phan phuc héi cau truc riing,
bao ton da dang sinh hoc va nang cao chtic nang
sinh thdi cia hé sinh thai riing trong tuong lai.

3.5. Thao luan
3.5.1. V& cdu triic qudn thu

Céc chi tiéu lam hoc cho thdy riing 14 rong
thuong xanh ngheo tai Ninh Dién - Hoa Hoi
- Phudc Vinh mang dic trung dién hinh cta
quan thu phuc hoi sau tac dong manh, véi cau
tric don gian, trii lugng thap va thiéu vang cay
g0 16n. Tuy nhién, dudng kinh va chiéu cao
binh quan tuong doéi 16n so véi nhiéu khu riing
ngheo khac cho thdy day khong phai la giai
doan phuc hoi sém, ma thudc giai doan phuc
héi trung gian, noi cac ca thé uu thé con sét lai
c6 thoi gian sinh truéng kéo dai sau khai thac
hodc chay rling.
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So sanh véi rliing TXN tai riing phong ho
Dau Tiéng (Vu, 2025) cho thay su khac biét ro vé
dong thai phuc hoi: riing Dau Tiéng c6 mat do
cao hon nhung kich thudc cay nhé hon, phan
anh giai doan phuc hoi sé6m; trong khi riing tai
khu vuc nghién ctiu ¢c6 mat do thiap hon nhung
cay 16n hon, phtu hgp v6i giai doan phuc hoi
trung gian. Xu thé nay ciing tuong dong véi cac
nghién ctu tai Muong Phiang - Dién Bién (Le &
ctv,, 2023) va Vit Quang - Ha Tinh (Do & ctv,,
2023), noi cdu tric riing nghéo chiu anh hudng
manh cta tic dong nhan sinh va chu yéu gom
cdy c¢& nho - trung binh.

Vé t6 thanh, sy chi phdi cta ho Dau, tiép
dén la ho Dau, B6 hon, Cam va Bong, phan anh
dac trung 6n dinh cta riing thuong xanh Dong
Nam Bo. ) cap loai, nhom Lau tau, Sing da,
Trudng chua, Cam va Dau mit déu 1a cac loai
ban dia chiu han t6t, phtu hop véi diéu kién dat
xam ngheo dinh dudng va khi hau ban kho han,
cho thdy quan xa dang dién tién theo hudng
phuc héi tu nhién 6n dinh, du van thiéu cic loai
g6 16n dic trung cua riing giau.

Gia tri HG 6 muc trung binh va SCI thap
cho théy rting chua hinh thanh cu tric da tdng
phtic tap, phtt hgp véi nhan dinh vé quan thu
phuc hoi don cép, tuong dong véi cac két qua
da ghi nhén tai Muong Phang va Vi Quang.
Phan b6 duong kinh theo ham Weibull va phan
bé chiéu cao theo ham chuén tiép tuc khing
dinh co ché tai sinh dang hoat dong, song qua
trinh tich léty sinh khoi va hinh thanh tang cay
16n van con han ché (Nguyen & Tran, 2014; Vo,
2014; Ngo & ctv., 2023).

Nhin chung, cac chi tiéu cau trac cho thay
riing tai khu vuc nghién ctiu dang & trang thai
phuc hoéi trung gian, con don gian vé€ cau truc
nhung c6 nén tang sinh thai thudn lgi cho phuc
hoi tiép theo.

3.5.2. Vé ddc diém tdi sinh ty nhién

Tang tai sinh ¢ mét do cao, thanh phan loai
phong phu va uu thé€ tai sinh tu hat, phan anh
tiém nang phuc hoi sinh thai r6 rét. So véi riing
phong ho Dau Tiéng, rling tai khu vuc nghién
ctiu ¢ mat d¢ téi sinh thip hon nhung da dang
loai cao hon, cho thay qua trinh ké tuc loai dién
ra phong pht va 6n dinh hon vé lau dai.

Tuy nhién, chit lugng tai sinh cht yéu 6 mtic
trung binh, trong khi hé¢ s6 tuong dong gitia
tang cay me va tang tai sinh chi dat mtic trung
binh, cho thdy qua trinh ké thtia loai chua hoan
toan hoan chinh. Diéu nay c6 thé lién quan dén
tan che tuong doi 16n, canh tranh ctia tham
tuoi va diéu kién vi khi hiu dudi tan, von la
ddc trung cta riing phuc hoi trung gian. Do d¢,
mdc du ngudn tai sinh do6i dao, riing van can
tac dong lam sinh c6 chon loc d€ nang cao chit
lugng va kha nang gia nhap ting cay gb chinh.

3.5.3. Ve da dang ho va loai ciy go

Mac du s6 loai cdy goé ghi nhén (47 loai)
thap hon mot s6 khu vic nhu rting phong ho
Dau Tiéng, nhung cac chi s6 da dang Shannon
va dong déu Pielou lai dat gia tri cao, cho thay
su phan bd cd thé gitia cac loai tuong doi can
bing va khong bi chi phéi béi loai uu thé tuyét
doi. bay la dac diém tich cuyc, phan anh tinh 6n
dinh noi tai ciia quan xa, du rting dang & trang
thai nghéo vé tri lugng.

Két qua phan tich Cluster cho thay mtc do
phén hda sinh canh nhe gitia cac OTC, ggi y su
ton tai cua cac vi sinh canh dic thu, can duoc
xem xét trong cong tac bao ton va quan ly. So
v6i nhiéu riing ngheo khac, quin xa tai khu vuc
nghién ctu thé hién sy cin bdng tot gitia da
dang loai va cdu truc, 1a nén tang thuan lgi cho
phuc hoi bén viing.
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3.5.4. Vé iing dung két qua nghién ciiu

Tong hop cac két qua vé céu truc, tdi sinh
va da dang loai cho thdy khoanh nu6i xuc tién
tai sinh tu nhién la giai phap trong tam déi véi
rting TXN tai khu vuc nghién ctiu. Bén canh
do, lam giau riing bang cdc loai ban dia uu thé
nhu Lau tau, Sang da va Dau mit sé gép phan
cai thién tri lugng va tai lap tang cay lon.

Cac mo6 hinh phan b6 duong kinh (Weibull)
va chiéu cao (Normal) dugc xac 1ap cé thé su
dung lam cong cu theo doi va danh gid dong
thai rung, hé trg du bdo xu thé bién d6i cdu
truc. Dong thoi, viéc kiém soat chdy riing, quan
ly tham tuoi va bao vé cay tai sinh trién vong la
yéu cau then chdt trong diéu kién sinh thai ban
kho han cua Tay Ninh.

Toém lai, rling la rong thudng xanh nghéo tai
Ninh Dién - Hoa Hoéi - Phudc Vinh dang & giai
doan phuc hoi trung gian, vé6i ciu truc con don
gian nhung da dang loai cao va tiém nang tai
sinh r6 rét. So sanh véi cac khu vuc nghién ctiu
khac cho thdy quén xa c6 tinh 6n dinh sinh thai
va kha nang phuc hoi tuong doi tot; néu dugce
quan ly va tac dong lam sinh phu hgp, riing
hoan toan c6 kha nidng chuyén dan sang trang
thai riing trung binh va giau trong tuong lai.

4. Két Luan

Nghién ctiu rting tu nhién nuai dat 1a rong
thuong xanh nghéo tai cac xa Ninh Dién, Hoa
Hoi va Phudc Vinh, tinh T4y Ninh cho thdy:

Ciu trtc quan thu phan anh dic trung cta
rting phuc hoéi trung gian sau tac dong, véi tang
tan trung binh chiém uu thé va ciy g6 tép trung
chu yéu & nhom duodng kinh nho va trung binh.
Phéan b6 duong kinh c¢6 dang mot dinh 1éch trai
theo ham Weibull, trong khi phén bé chiéu cao

tudn theo ham phéan b6 chuén, cho thdy su hinh
thanh tuong d6i dong déu cta tang tan chinh.
Mac du mat do (516 cay/ha) va trit lugng (84,5
m?®/ha) con thdp, sy hién dién cta cic loai ban
dia chu dao nhu Lau tdu, Séng d4, Trudng chua
va D4u mit, cung v6i chi s6 hon giao va muc do
phiic tap cdu truc trung binh, cho thiy quan thu
dang tling budc hinh thanh cdu trac 6n dinh.

Tang cay tai sinh thé hién tiém nang phuc
héi cao, v6i méat do dat 4.288 cay/ha, trong
dé tai sinh tu hat chiém uu thé (82,8%). Tuy
nhién, chét lugng tai sinh chua dong déu, chu
yéu thuoc nhom phdm chét trung binh; hé s
tuong dong gitia tdng cay me va ting tai sinh &
muc trung binh (~55,2%), cho thdy qua trinh
ké can loai dang dién ra nhung can dugc thuc
d4y nham nang cao chat lugng 16p cay ké tiép.

DPa dang ho va loai cay go dugc duy tri &
muc kha so véi trang thai riing ngheo, véi 47
loai céy gb thudc 24 ho. Cac chi s6 da dang
Shannon va dong déu Pielou dat gid tri cao,
phan 4anh su phan bé tuong déi can bang gita
cac loai va khong cé hién tugng uu thé tuyét
déi. Phén tich tuong dong gitia cac 6 tiéu chuidn
cho thdy sy phan hoa nhe theo vi sinh canh, la
co s6 quan trong cho dinh huéng bao ton theo
tiéu vung sinh thai.

Trén co s két qua vé cau truc, tai sinh va da
dang loai, nghién ctiu dé xuat cac giai phap lam
sinh cho rting 14 rong thuong xanh ngheo trén
nui dat, gom: khoanh nu6i xuc tién tai sinh ty
nhién; bao vé cay me; di€u chinh tan che; lam
giau riing bang loai ban dia; kiém soat chay
riing va theo do6i dong thdi riing.

Nhin chung, mdc du dang & trang thai
ngheo, riing tai khu vuc nghién ctu van duy tri
dugc nén tang sinh thdi tuong daéi tot va tiém
nang phuc hoi ro rét. Viéc ap dung dong b cac
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giai phap lam sinh dé xuit sé gép phan phuc hoi
cu truc ring, nang cao chét lugng va tinh én
dinh cua hé sinh thai, huéng téi quan ly rling
bén viing va bao téon da dang sinh hoc tai tinh
Tay Ninh, dac biét d6i véi cac khu riing 14 rong
thuong xanh nghéo & Pong Nam Bo.

L&i Cam Doan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky méu thuan gita
cac tac gia.
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ABSTRACT

Son La heirloom chrysanthemum (Chrysanthemum sp.) is a woody
ornamental plant with a bushy growth habit, possessing high
ornamental and economic value, and is suitable for pot cultivation
and bonsai shaping. However, conventional propagation methods
for this cultivar are limited in terms of multiplication rate
and plantlet quality. This study aimed to induce in vitro shoot
proliferation and rooting of Son La heirloom chrysanthemum
and to evaluate the potential replacement of agar with several
inorganic materials during the rooting stage. The experiment was
conducted on Murashige and Skoog (MS) medium supplemented
with 30 g/L sucrose through two stages. In the shoot proliferation
stage, stem segments were cultured on MS medium solidified with
8 g/L agar under four treatments: 6-benzylaminopurine (BAP) at
1.5 mg/L, potato extract 10% (w/v), carrot extract 10% (w/v), and
coconut water 10% (v/v). After 42 days of culture, the medium
supplemented with BAP at 1.5 mg/L produced the highest number
of shoots and leaves (5.01 shoots per explant and 33.3 leaves per
explant), whereas coconut water at 10% significantly enhanced
shoot height (4.62 cm). In the rooting stage, in vitro stem segments
were cultured on agar 8 g/L (control) and on inorganic substrates
including red lava, black lava, masato, and perlite (30 g per vessel
combined with 30 mL liquid MS medium supplemented with 1
mg/L IBA). After 42 days, perlite achieved a rooting percentage
of 93%, comparable to agar, while producing significantly longer
roots (8.45 cm). Overall, perlite shows strong potential as an
alternative to agar in the in vitro rooting stage of Son La heirloom
chrysanthemum, contributing to improved plantlet quality for
production purposes.

Cited as: Nguyen, K. C,, Le, T. T. T., Le, T. N. T., Cao, M. K. T,, Lam, H. C,, Le, . T, Ngo, T. T. T., &
Vo, H. V. (2026). Effects of organic homogenates on shoot induction and the potential replacement

of agar with inorganic substrates during in vitro rooting of Son La chrysanthemum (Chrysanthemum
sp.). The Journal of Agriculture and Development 25(5), 32-42.
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Anh huéng ctia dich nghién hitu co dén cdm ting tao chdi va kha ning thay thé agar
bang mot s6 vat liéu vo co & giai doan tao ré cua cay cuc ¢d Son La (Chrysanthemum sp.)
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TOM TAT

Ctc 6 Son La (Chrysanthemum sp.) la giéng hoa canh than gob,
dang bui, c6 gia tri cao vé canh quan va kinh té, pht hgp trong
chiu va tao dang bonsai. Tuy nhién, phuong phap nhan giong
truyén thong cua giong nay con han ché vé hé s6 nhan va chat
lugng ciy gidng. Nghién cttu dugc thuc hién nham nhan chéi, tao
1é in vitro cho céy cuc ¢8 Son La va danh gid kha ning thay thé
agar bang mot s6 vét liéu vo co trong giai doan tao ré. Thi nghiém
dugc tién hanh trén moi truong MS (Murashige va Skoog) b6 sung
30 g/L sucrose qua hai giai doan. O giai doan nhan chéi, cic doan
than dugc nuoi cdy trén moi truong MS cé agar 8 g/L véi bon
nghiém thic gom BAP 1,5 mg/L, dich nghién khoai tay 10% (w/v),
dich nghién ca r6t 10% (w/v) va nudc dua 10% (v/v). Sau 42 ngay
nudi cdy, moi truong bé sung 6-benzylaminopurine (BAP) 1,5
mg/L cho s6 chdi va s6 14 cao nhat (5,01 chdi/mau va 33,3 1a/mau),
trong khi nudc dita 10% cai thién dang ké chiéu cao choéi (4,62
cm). O giai doan tao ré, cac doan than ctc c6 Son La in vitro dugc
cdy trén agar 8 g/L (d6i chiing) va cac vat liéu vo co gom lava do,
lava den, masato va perlite (30 g/binh két hgp 30 mL moi trudng
long MS b6 sung 1 mg/L IBA). Sau 42 ngay, perlite cho ty 1é ra ré
93%, tuong duong agar, dong thoi dat chiéu dai ré 16n hon (8,45
cm). Nhin chung, perlite cé tiém nédng thay thé agar trong giai
doan tao ré in vitro cic ¢6 Son La, gop phan nang cao chét lugng

cay con phuc vu san xuét.
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1. Dt Vin Pé

V6i dic diém sinh trudng than gbé va hinh
thai doc ddo, ctic ¢6 Son La (Chrysanthemum sp.)
dugc danh gia cao trong trang tri canh quan, ddc
biét la tao hinh bonsai, dong thoi la vat liéu di
truyén quy can dugc bao ton gan véi dinh hudng
phét trién thuong mai. Tuy nhién, nhan giéng
bang giam canh con han ché do hé s6 nhan choéi
thép, nguy co nhiém bénh va thoi gian san xudt
kéo dai (Eisa & ctv,, 2022). Nudi cdy mo in vitro
da chiing minh hiéu qua trong nhan giong hoa
ctc (Chen & ctv., 2024; Firgiyanto & ctv., 2024),
trong do cytokinin nhu 6-benzylaminopurine
(BAP) dong vai tro quan trong trong kich thich
phan hoa choi (Chen & ctv,, 2024). Cac phu gia
hittu co nhu dich nghién khoai tay, ca rét va nudc
dua ciing c6 thé cai thién sinh truéng mo cdy
nho chiia vitamin va hgp chét tuong tu hormone
(Mehbub & ctv., 2022). Ngoai ra, nhiing gia thé
v0 co ¢ cdu truc thong thoang nhu perlite dugc
ghi nhan gitp tang phét trién ré va khiac phuc
han ché yém khi ctia agar (Clapa & Fira, 2008;
Mehbub & ctv., 2022).

Nghién ctiu nay nham xac dinh loai phu
gia hitu co thich hgp & giai doan nhan chéi va
danh gida kha nang thay thé agar biang mot s6
vét liéu vo co trong giai doan tao ré, huéng dén
hoan thién quy trinh nhan giéng in vitro giong
cuc ¢6 Son La, phuc vu chuyén giao vao san
xudt thuong mai.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 5/2025
dén thang 8/2025 tai Phong thi nghiém nuoi cay
mo, Khu thuc nghiém B¢ mon Sinh ly - Sinh
héa, Khoa Nong hoc, Truong Pai hoc Nong Lam
TP. H6 Chi Minh.

béi tugng nghién ctiu la cay cic ¢6 Son La
(Chrysanthemum sp.) dugc nudi cdy va luu giti
tai khu thuc nghiém cta B mon.

2.2. Thiét ké thi nghiém

2.2.1. Thi nghiém 1: Anh huéng ciia BAP va cdc
phu gia hiiu co dén khd ndng sinh truéng ciia
doan than in vitro ciic c6 Son La

Thi nghiém dugc bé tri theo thé thic hoan
toan ngau nhién véi mot yéu t6 1 loai phu gia,
gom 4 nghiém thtic: BAP 1,5 mg/L, dich nghién
khoai tay 10% (w/v), dich nghién ca rét 10%
(w/v) va nuéc dtia 10% (v/v) (Tran & ctv., 2023;
Nguyen, 2024). Méi nghiém thtc c6 3 lan lap
lai; moi lan gom 5 binh, mdi binh ciy 3 mau
(t6ng 60 binh, 180 mau). Moéi trudng nudi ciy
stt dung Murashige and Skoog (MS) bé sung 30
g/L sucrose va 8 g/L agar, phan pho6i 50 mL/binh.

2.2.2. Thi nghiém 2: Anh hudng cia vét liéu vo
c0 dén khd nang ra ré ciia doan than in vitro
ctic c6 Son La

Thi nghiém dugc bé tri hoan toan ngau nhién
v6i mot yéu t6 1a loai vatliéu vo co, gom 5 nghiém
thiic: agar 8 g/L (do6i chiing), lava do, lava den,
masato va perlite (30 g/binh). Ham lugng agar
va vat liéu vo co dugc xac dinh qua khéo st so
bd nham dam bao do dong dac, do &m va thong
khi phu hgp cho sy hinh thanh ré in vitro. M6i
nghiém thtc c6 3 14n lap lai; m6i lan gém 5 binh,
moi binh cdy 3 mau (t6ng 75 binh, 225 mau). Mdi
truong nuoi cdy st dung Murashige and Skoog
(MS) b6 sung 30 g/L sucrose va 1 mg/L Indole-3-
butyric acid (IBA), phan phéi 30 mL/binh.

2.3. Phuong phap thi nghiém

Cac budc nghién ctiu dugc thuc hién theo
quy trinh nudi cdy mo va vi nhan giong cay trong
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cta Trigiano & Gray (2011), c6 diéu chinh phu
hgp véi céy cic ¢6 Son La.

O thi nghiém 1, mau cdy 1a ciy 3 tudn tudi
(cao 2 - 2,5 cm), sinh truéng dong déu, dugc cit
bo ré va 14, sau do6 chia thanh doan than dai 1 -
1,5 cm trudce khi cdy. Dich nghién khoai tay va
ca rot dugc chudn bi bing cach rta sach, got vo,
cat nho, xay nhuyén véi nudc cit vo trung, dat
noéng do 10% (w/v) va loc qua vai min; nudc dua
dugc thu tit qua tuoi, loc qua vai min va b sung
6 néng dd 10% (v/v). Cac phu gia dugc b sung
truc ti€p vao mai trudng MS trude khi hap tiét
trung (121°C, 15 phut). Mau dugc cdy trén moi
truong MS bé sung 30 g/L sucrose va 8 g/L agar
két hgp véi BAP 1,5 mg/L hodc cdc phu gia hiiu
cd tuong ung.

O thi nghiém 2, mau cdy la doan than dai 2 -
2,5 cm tili cdy 3 tudn tudi. Cac vat liéu vo co (lava
do, lava den, masato va perlite) dugc sang kich
thudc 2 - 4 mm, rlia sach, trang nudc cit va dé rao
trudc khi st dung. M6i binh chtia 30 g vat liéu va
30 mL moi truong MS bé sung 30 g/L sucrose va
1 mg/L IBA, sau d6 hép tiét trung & 121°C trong
15 phut. Agar 8 g/L dugc sti dung lam d6i chiing
va dugc thay thé hoan toan bang cac vt liéu vo
co trong cac nghiém thtic tuong ting. Thé tich
moi trudng 30 mL dugc xac dinh qua khao sat so
bd nham dam béo dé dm cén thiét, thong khi tét
cho ré va diéu kién so sainh dong nhét gitia cac
nghiém thtic trudc bo tri thi nghiém.

2.4. Chi tiéu theo doi
2.4.1. Thi nghiém 1

Cac chi tiéu ctia thi nghiém 1 dugc theo d6i 7
ngay/lan trong sudt 42 ngay bao gom:

S6 choi/mau (choi): Pém téng s6 choi phat
sinh trén moi mau cay.

Chiéu cao mau cdy (cm): Do chiéu cao
chéi tinh ti mat mdi truong dén diém cao
nhét cta choi.

S6 ld/mau (1a): Dém téng s6 14 c6 chiéu dai >
0,5 cm trén moi mau cdy.

buong kinh mau cdy (cm): Do dudng kinh
ctia cum chéi tai vi tri 16n nhdt ctia mau cdy; chi
dugc x4c dinh tai thoi diém 42 NSC nhdm tranh
anh hudéng dén qua trinh sinh truéng ctia mau
cdy trong cac lan theo déi trudc do.

2.4.2. Thi nghiém 2

Cac chi tiéu cua thi nghiém 2 dugc theo
doi mot lan tai thoi diém 42 ngay sau cdy
(NSC) bao gom:

S6 ré/céy (ré): Dém tong s6 ré phat sinh trén
moi mau ciy.

Chiéu dai ré (cm): Do chiéu dai ré 16n nhat

ctia moOi mau tu vi tri goc ré dén dau ré.

Ty 1¢ ra ré (%): Tinh phin tram s6 mau
hinh thanh ré trén t6ng s6 mau cdy cta ting
nghiém thic.

2.5. Diéu kién phong thi nghiém

Mau dugc nuodi cdy ¢ 25 + 1°C, do 4m tuong
dai 70 - 80%. Ca hai thi nghiém dugc b tri dusi
dnh sdng 37 + 9,25 pmol/m” trong 1 gidy véi chu
ky chiéu sang 12 gio/ngay.

2.6. Xu ly s0 liéu

Dii liéu dugc luu trii bang Excel 2010, R
(phién ban 4.2.3) dugc su dung d€ thuc hién
bang ANOVA va trac nghiém phén hang bang
Duncan 6 a = 0,05 hodc a = 0,01. Cac s6 liéu vé
s6 chdi ¢ 14 NSC 6 thi nghiém 1 da dugc chuyén
d6i bang cong thiic trude khi phan tich thong ké
(Gomez & Gomez, 1984).
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3. Két Qua va Thao Luéin

3.1. Anh huéng ctia BAP, dich nghién khoai
tay, dich nghién ca rét va nuéc diua kha
nang sinh truéng cua doan than cuc cd
Son La in vitro

6-benzylaminopurine 1a cytokinin tong hop
thuong dugc st dung trong nudi cdy mé nham

kich thich phén chia té bao va nhan chéi in vitro.
Bén canh d6, viéc b8 sung nudc diia va cac phu
gia hiiu co tu nhién nhu dich nghién khoai tay

va ca rét giip cung cdp vitamin va cac chat diéu

hoa sinh trudng tu nhién cho mau ciy (Trigiano
& Gray, 2011; Firgiyanto & ctv., 2024).

Hinh 1. Choéi cuc ¢6 Son La trén méi trudng b sung cac dich nghién hiiu co. Moi trudng MS
(Murashige va Skoog) b6 sung (a): BAP (6-benzylaminopurine); (b): dich nghién khoai téy; (c):
dich nghién ca rot; (d): nudc dua.

Bang 1. Anh hudng ctia BAP (6-benzylaminopurine), dich nghién khoai tay, dich nghién ca rét va

nudc dita dén s6 choi (chdi/mau) ctc ¢ Son La in vitro

Moi trudng 7 NSC 14 NSC 21 NSC 28 NSC 35 NSC 42 NSC
BAP 0 0,69° 2,11° 2,36 5,78 6,01°
Dich nghién khoai tay 0 0,11° 0,24° 0,36 0,31° 0,51°
Dich nghién ca rot 0 0,24° 0,33° 0,40° 0,40° 0,58°
Nudc diia 0 0,13° 0,44° 0,33* 0,82° 0,87°
CV (%) - 8,8 53,49 29,39 23,07 27,39
- 9,89 13,50™ 46,51 117,90 62,96

tinh

NSC: ngay sau cdy. Trong cing mot ct, cdc gid tri trung binh ¢6 cung ky tu theo sau thé hién sy khdc biét
khéng c6 y nghia trong thong ké; **: khdc biét 6 miic y nghia a = 0,01; ***: sy khdc biét cd y nghia véi « = 0,001.
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Dua trén két qua Bang 1 qua cac thoi diém
theo doi, s6 choi 6 cdc mdi trudng ¢ b sung cac
nhom chat tai thoi diém 7 NSC déu chua hinh
thanh, trong khi d6 s6 ch6i/mau gitia cic nghiém
thiic véi sy khac biét ¢ y nghia thong ké (14 - 21
NSC: P < 0,01; 28 - 42 NSC: P < 0,001). S6 chéi
tang ddn theo thai gian va nghiém thiic b sung
BAP 1,5 mg/L luon dat gia tri cao, tti 0,69 chdi tai
14 NSC lén 6,01 ch6i/mau & 42 NSC (Hinh 1).
Dbiéu nay pht hgp véi vai tro ctia cytokinin téng
hgp trong viéc kich hoat phan chia té bao va diéu
hoa sy hinh thanh chéi bat dinh (Hussain & ctv.,,
2025). Ngugc lai, cac nghiém thtic b6 sung phu
gia hitu co nhu khoai tdy, ca r6t va nudc duia chi
dat 0,51 - 0,87 ch6i/mau & 42 NSC. Céac ngudn
nay cung cap carbohydrate, vitamin va hgp chat
diéu hoa sinh trudng tu nhién giap duy tri stic
séng moé cdy nhung hiéu qua cam ting chdi van
han ché hon so v6i BAP (Firgiyanto & ctv., 2024).

Nudc dtia 10% cho s6 chdi cao hon hai phu gia
con lai, c6 thé do nudc dua chua cytokinin ty
nhién, trong d6 cd zeatin, gitp kich thich phan
chia va kéo dai t€ bao chéi (Yong & ctv., 2009).
Mot s6 chi tiéu c6 CV cao (khoang 53%), chu yéu
do su khac biét nho gitia cac doan than khi cat
(vé chiéu dai va s6 mat nach) lam kha nang phat
trién chéi khong déng déu. O giai doan dau nudi
cdy, khi s6 chdi con it, chi cdn mot vai mau sinh
truéng manh ciing cé thé lam tang mdc do bién
dong. Sai khac gitia cac nghiém thic van dugc
khing dinh bing phén tich théng ké, do d6 két
qua so sanh c6 do tin cay.

Qua d6 cho thdy BAP van la yéu t6 then
chot trong viéc nang cao hé s6 nhan choi & giai
doan d4u quy trinh nhan giong in vitro giong
ctc ¢6 Son La.

Bang 2. Anh hudng ctia BAP (6-benzylaminopurine), dich nghién khoai tay, dich nghién ca rét va

nudc diia dén s6 14 (14/mau) cay cic c6 Son La in vitro

Moi truong 7NSC 14 NSC 21 NSC 28 NSC 35 NSC 42 NSC
BAP 0 2,02 5,28 11,35 16,23° 33,30°
Dich nghién khoai tay 0 3,02 6,38 8,99 10,72° 16,49°
Dich nghién ca rot 0 3,20 5,87 8,96 11,28° 14,72°
Nudc dtia 0 3,31 8,00 11,33 14,02 18,73°
CV (%) - 18,03 15,51 16,70 13,55 18,11
- 3,85™ 4,01™ 19,50 6,27 15,22"

tinh

NSC: ngay sau cdy. Trong ciing mot cot, cdc gid tri trung binh c6 ciing ky tu theo sau thé hién sy khdc biét
khéng co y nghia trong thong ké; ns: khdc biét khong cé y nghia; *: khdc biét 6 miic y nghia a = 0,05; **: khdc

biét 6 miic y nghia a = 0,01.

Két qua tii Bang 2 cho théy & thoi diém 7 NSC,
s6 14 chua hinh thanh & cdc mau thi nghiém. Tréi
lai, tai cac thoi diém 14, 21 va 28 NSC, s6 14/
mau khong c6 su khdc biét c6 y nghia thong ké
gitia cac nghiém thtc, cho thiy anh hudng cua
cac nhom chat bé sung vao moi trudng nudi cay
chua biéu hién ro6 & giai doan d4u. Dén 35 NSC,
su khdc biét vé s6 14 bat dau xuat hién (P < 0,05)

va trd nén rd rét hon tai 42 NSC (P < 0,01). O
ca hai thoi di€ém nay, méi truong bs sung BAP
1,5 mg/L cho s6 14 cao nhiét, dat 33,30 1a/mau
tai 42 NSC, pht hgp véi co ché cytokinin thic
dédy phan chia t€ bao va phat trién la (Girsang
& ctv., 2019). Cac nghiém thtic b6 sung phu gia
hiiu co cho s6 14 thap hon BAP. Tuy nhién, nuéc
duia 10% van dat gia tri cao nhat trong nhém nay
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(18,73 1a/mau), cho thay ngudén dinh dudng phtic
hgp trong nudc dua giap duy tri trang thai sinh

phan nang cao hé s6 nhan chdi & giéng cuc cd
Son La in vitro.

trudng tot cia mau cdy & giai doan phat trién 1a o o
Hé s6 bién dong (CV) 6 mot s6 thoi diém con

ban dau, du hiéu qua cam ting chdi van kém hon o S . D
cao, ¢ thé do mtic do khong dong nhat hoan

cytokinin tong hop, von c6 tac dong manh va 6n oo s > -
. % - A Tk P toan gitia cdc mau choéi ban dau, phan anh bién
dinh hon dén qua trinh phan hoéa chéi in vitro

(Yong & ctv., 2009; Eisa & ctv., 2022; Firgiyanto

& ctv., 2024).

thién sinh hoc ty nhién thuong gip trong nuoi
cdy mo hoa ctc. Cac sai khac gitia cac nghiém
thiic vin dugc khang dinh bing kiém dinh thong
Két qua cho thdy BAP 1,5 mg/L chi thé hién  ké, qua d6 dam bao do tin cay ctia két qua.

uu thé ro rét vé s6 1a tit sau 35 NSC, qua do6 gop

Bang 3. Anh hudng ctia BAP (6-benzylaminopurine), dich nghién khoai tay, dich nghién ca rét va
nudc diia dén chiéu cao cay (cm) ctic ¢ Son La in vitro

Moi trudng 7NSC 14NSC 21 NSC 28 NSC 35NSC 42 NSC
BAP 1,31 1,82 1,83¢ 1,96 1,984 2,33¢
Dich nghién khoai tay 1,44 1,66 2,07 2,09 2,46° 2,87
Dich nghién ca rét 1,48 1,77 2,34 2,60° 2,94° 3,90®
Nudc dtia 1,28 1,84 2,52¢ 2,74 3,63 4,62°
CV (%) 9,95 6,11 6,20 6,22 5,64 12,22
1,44" 1,66" 15,09** 20,48*** 62.03*** 17,93*%*

tinh

NSC: ngay sau cdy. Trong cting mot cot, cdc gid tri trung binh c6 cing ky tu theo sau thé hién sy khdc biét khong
co y nghia trong thong ké; ns: khdc bi¢t khong cé y nghia; **: khdc biét 6 miic y nghia a = 0,01; ***: sy khdc biét

6 y nghia vdi o = 0,001.

Cac s0 liéu & Bang 3 cho thdy tai cac thoi
diém 7 va 14 NSC, chiéu cao choi cé su khéc biét
khong c6 y nghia thong keé gitia cdc nghiém thtic
(ns), phan anh anh hudng cua cdc nhom chat bo
sung chua dugc biéu hién r6 & giai doan dau. Tu
21 NSC, chiéu cao choéi bat dau co su khac biét
dang ké (P < 0,01), va muc khéc biét ting manh
tti 28 dén 42 NSC (P < 0,001). Trong suét giai
doan theo doi, nghiém thic bé sung nudc dua
10% cho chiéu cao choéi 16n nhét, dat 4,62 cm tai
42 NSC. Mic du BAP 1,5 mg/L cho s6 choi va
s6 1a cao hon, nhung lai han ché manh su kéo
dai than tt 28 NSC trg di, pht hgp véi dic tinh
cytokinin téng hgp & néng doé ¢ dinh thuong

tc ché kéo dai choi (Khan & ctv., 2021). Ngugc
lai, nudc diia & ndng do 10% cho hiéu qua ro rét
trong kich thich kéo dai chéi, mau cdy dugc bo
sung dich nghién ca rét cing cho chiéu cao choi
khong khac biét c6 y nghia thong ké, cho thay
ca hai phu gia httu co déu cé kha nang hé trg
sinh trudng chéi in vitro. Tuy nhién, nudc dua
v6i thanh phan dinh dudng phtc hop, bao gom
dudng, vitamin, amino acid va cac cytokinin tu
nhién, dugc ghi nhén la giup duy tri trang thai
sinh truéng 6n dinh va cai thién chat lugng choi,
do d6 dugc xem la phu hgp hon cho giai doan
nhan nhanh (Yong & ctv., 2009; Firgiyanto &
ctv., 2024).
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5,51a

2 1,59b

2,59b
1,93b

6-benzylaminopurine Dich nghién khoai tdy  Dich nghién ca rét

Nudc dua

Hinh 2. Dudng kinh mau (mm) ctc ¢ Son La trén mdi trudng bé sung cac loai dich nghién hiiu co.

Dua trén két qua Hinh 2, tai 42 NSC, duong
kinh mau céy c6 su khac biét c6 y nghia thong
keé gitia cac nghiém thic (P < 0,001). Mo6i trudng
b sung 1,5 mg/L BAP tao ra mau cdy c¢é duong
kinh I6n nhat (5,51 mm), phan anh kha ning
kich thich phén chia t€ bao manh ctia cytokinin
tong hop, ting do day mo va sinh khoi choi
(Girsang & ctv,, 2019). Cac phu gia hiiu co cho
duong kinh thap hon; nudc dua 10% dat mtc
cao nhit trong nhom nay (2,59 mm), thé hién
su ho trg nhat dinh d6i v6i phat trién mo va do
cling cta chdi, nhung hoat tinh diéu hoa sinh
truéng van kém hon BAP.

=g & =

Agar

Lava do

Nudc diia 10% c6 tac dong tich cuc dén tang
trudng dudng kinh mau cdy, song khong thé
thay thé hoan toan cytokinin téng hop & giai
doan nhan nhanh in vitro. Két qua c6 CV tuong
doi cao chi ra rdng cdn tdi uu thém sy dong
nhit trong kich thudc chéi dau vao & cac nghién
ctiu tiép theo.

3.2. Anh hudng caa mot s6 vat liéu vo co agar,

lava den, lava d6, masato va perlite dén kha
nang tao ré doi voi ciy cac c¢d Son La in vitro

Perlite

Lava den Masato

Hinh 3. Cay ctic ¢6 Son La trén cac moi trudng thay thé agar bang cac vat liéu vo co khac.
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Bang 4. Anh hudng ctia mot s6 vat liéu vo co dén kha nang tao ré doi véi ciy ctc ¢6 Son La in vitro

Moi trudng S6 ré (ré/cay) Chiéu dai ré (cm) Tilé raré (%)
Agar (DC) 6,96° 7,67% 932
Lava do 0,94¢ 1,52° 45¢
Lava den 2,98b¢ 4,09° 69°
Masato 4,15 2,48P 56P
Perlite 4,47° 8,45 93¢
CV (%) 21,9 24,9 26,7
19,9+ 28,6%** 3,97*

tinh

Trong cung mot cdt, cac gia tri trung binh cé
cung ky tu theo sau thé€ hién su khac biét khong
c6 y nghia trong thong ké; *: khac biét 6 muc
y nghia a = 0,05; ***: sy khac biét c6 y nghia
v6ia =0,001.

Bang 4 cho thdy gia thé anh hudng ro6 rét dén
kha nang hinh thanh va phat trién ré in vitro ctia
giéng cuc ¢ Son La. Cac mau nudi cdy trén agar
va perlite déu dat ty 1¢ ra ré cao nhat (93%), cho
thay hai vét liéu nay dap tng tot cac diéu kién co
ban cho khoi phat ré, bao gobm do &m thich hgp
va moi truong 6n dinh cho sy phén chia té bao
ré (Trigiano & Gray, 2011; Mehbub & ctv., 2022).
Tuy nhién, perlite cho chiéu dai ré 16n hon c6 y
nghia thong ké so v6i agar, chiing to vét liéu nay
khong chi ho trg hinh thanh ré ma con thuc day
hiéu qua su kéo dai ré. Diéu nay c6 thé lién quan
dén cdu truc x6p, nhe va kha ndng thoang khi
cao cua perlite, giup tang cuong khuéch tan oxy
dén vung ré, ti d6 cai thién ho hap ré va hoat
dong tai chop ré (Clapa & Fira, 2008; Clapa &
ctv., 2013). Ngugc lai, lava do, lava den va masato
V6i cdu truc cling lam giam mtic d6 tiép xuc gitia
ré va moi truong, dan dén su phan bé dm va
oxy kém dong déu, qua do6 han ché sy kéo dai ré
(Jesionek & ctv., 2016). Nhin chung, két qua phu
hop véi cdc nghién ctu trude déay, khing dinh

vai tro quyét dinh cua déc tinh vat ly cua vat liéu
vO ¢, ddc biét la kha nidng thong khi va git 4m,
d6i v6i sy phat trién hé ré cay cuc in vitro (Eisa &
ctv., 2022; Chen & ctv., 2024).

Hé s6 bién dong tuong ddi cao 6 cac nghiém
thiic dung vét liéu vo co ngoai agar cho thdy
muc do khong dong nhat trong tiép xuc ré - gia
thé. Médc du céc sai khac gitia cac nghiém thic
van dugc khing dinh bang kiém dinh thong ke,
chiing minh rang perlite thé hién uu thé ro rét
vé chit lugng ré va co tiém nang thay thé agar
trong giai doan tao ré, dic biét khi huéng dén
quy trinh vi nhan giéng quy moé 16n va chuyén
giao vao san xuét (Hinh 3).

Hiéu qua cta perlite trong tao ré in vitro ¢
thé thuén lgi cho viéc két hop truc tiép véi quy
trinh ex vitro. Két qua nghién ctiu gép phén rut
ngan thoi gian san xudt gidng trong san xudt quy
mo cong nghiép (Clapa & ctv., 2013).

4. Két Luan

Moi trudng MS b6 sung 1,5 mg/L BAP giup
tang hé s6 nhan choi va phat trién 14 c6 y nghia
thong ké, trong khi nudc diia 10% cai thién dang
ké chiéu cao choi. O giai doan tao ré, perlite 30
g/binh cho chiéu dai ré vugt troi va ty 1é ra ré
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tuong duong agar, thé€ hién hiéu qua ro rét cta
perlite trong qud trinh hinh thanh ré. Trén co
s& do, perlite dugc dé nghi st dung nhu vét liéu
thay thé agar trong giai doan tao ré nham ning
cao hiéu qua trong san xudt cay giong in vitro
clic ¢6 Son La.

L&i Cam Doan

Toéi xin cam doan day la cong trinh nghién
ctiu ctia nhém tac gia. D liéu va két qua trinh
bay trong nghién ctiu nay 1a trung thuc va chua
ting dugc cong bo trén bat ky tap chi nao khac.
Mot phan nghién ctu da dugc cong bo dudi
dang tém tat va poster tai Hoi nghi khoa hoc
toan qudc vé Cong nghé sinh hoc 2025 va Hoi
thao nghién ctiu khoa hoc sinh vién 2025.

Loi Cam On

Nhom tac gid chin thanh cdm on sy h6 trg vé
co s6 vat chat dé thuc hién nghién ctiu ctia Truong
DPai hoc Nong Lam Thanh ph6 H6 Chi Minh.
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ABSTRACT

The present study investigated the growth characteristics, feeding
habits, and reproductive biology of the wild Siamese fighting fish
population (Betta sp.) distributed in Duc Hue district, Long An
province, Vietnam. The study was conducted over four months,
covering August - September 2024 (rainy season) and March - April
2025 (dry season), with samples collected once per month. Results
indicated that Betta sp. was found in all communes of the Duc Hue
district except Dong Thanh town, where habitat alteration due to
urbanization may have contributed to local population decline or
disappearance. The length-weight relationship was established as
W =0.018 L**¥ (R? = 0.878). The regression coeflicient (b = 2.587)
was lower than 3, indicating negative allometric growth, suggesting
a faster increase in length than in body weight. The mean relative
length of the gut (RLG) was 0.42 + 0.01, confirming its carnivorous
feeding habit. Feeding analysis showed active carnivorous behavior,
with approximately 80 - 92% of specimens exhibiting stomach
fullness levels of > 2. Feeding intensity was significantly higher
during the wet season (x* = 28.293, P = 0.005). Reproductive
indices showed seasonal variation: mean gonadosomatic index
(GSI) peaked during the wet season (females: 6.41 - 7.00%; males:
5.04 - 5.06%), indicating higher reproductive readiness in this
period. Mean absolute fecundity (AFe) was estimated at 255 + 29
eggs per female, and mean relative fecundity (RFe) was 531 £ 56
eggs per gram of female body weight. This study provides essential
biological baseline data for the management and conservation of
Betta sp. resources in the local area.

Cited as: Le, L. T, Dinh, N. T, Bui, T. V,, Le, T. T., Duong, T. V., & Nguyen, D. V. (2026). Some
characteristics of the growth and reproductive biology of Betta sp. in Duc Hue district, Long An

province. The Journal of Agriculture and Development 25(5), 43-55.
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TOM TAT

Muc tiéu ctia nghién ctiu nay la xac dinh mot s6 dac diém sinh
trudng, tinh an va sinh hoc sinh sén ctia quan thé c4 lia thia dong
(Betta sp.) phan bé tu nhién tai huyén Dtc Hué, tinh Long An.
Nghién ctiu dugc tién hanh trong 04 thang (thang 8 - 9 nam 2024
dai dién mua mua va thang 3 - 4 nam 2025 dai dién mua kho), véi
tan sudt thu mau 1 thang/lan. Két qua cho thay ca lia thia dong c6
phén bo & tat ca cac xa trén dia ban huyén Diic Hué, tinh Long An,
trti thi trdn Déng Thanh do qua trinh d6 thi héa. Phén tich tuong
quan gitia chiéu dai va khoi lugng cho két qua W = 0,018L>**, méi
tuong quan thudn rat chdt ché véi hé s6 tuong quan R* = 0,878. Hé
s6 b=2,587 nho hon 3, chi ra sy sinh trudng di hinh am tinh, uu
tién tdng trudng vé chiéu dai hon khéi lugng. Chi s6 tuong quan
chiéu dai ru¢t va chiéu dai than (RLG) trung binh la 0,42 + 0,01,
xac nhan ca lia thia dong la loai an dong vat. Phan tich do no cho
thdy cuong d6 bat moi tich cuc, véi 80 - 92% mau ca dat bac do
no > 2, va cudng do bat mai cao hon c6 y nghia thong ké vao mutia
mua (X2 = 28,293, P = 0,005). Chi s6 thanh thuc sinh duc (GSI)
¢6 xu hudng cao hon vao mua mua (ca cai: 6,41 - 7,00%; ca duc:
5,04 - 5,06%), cho thay mtc d¢ thanh thuc sinh duc ting trong
giai doan nay. Stic sinh san tuyét doi (AFe) trung binh 1a 255 + 29
tring/ca cai va stic sinh san tuong d6i (RFe) 1a 531 + 56 trling/g ca
cai. Nghién ctiu cung cép dii liéu sinh hoc co ban quan trong, lam
0 6 cho cac dé xudt quan ly va bao tén ngudn lgi ca lia thia dong
tai dia phuong.
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1. Gi6i Thiéu

Ca lia thia dong (Betta sp.) la loai ca ban dia,
phan bd rong rai trong cac thuy vuc nudc ngot
thuoc khu vuc Pong bang Song Ctiu Long, dic
biét 1& cic vung tring thdp, nhiém pheén cta
huyén biic Hué, tinh Long An ¢, nay la xa Dtic
Hué¢, xa Pong Thanh va xa My Quy, tinh Tay
Ninh. Loai ca nay c6 vai tro quan trong vé mat
kinh té dia phuong, 1a nguyén liéu chinh dé€ ché
bién mam chua c4 lia thia, mot dic san dugc thi
truong ua chudng. Ngoai ra, ca lia thia con co
tiém nang lam ca canh do mau sic va ngoai hinh
ddc trung. Hién nay, hoat dong khai thac ca lia
thia ngoai tu nhién tai khu vuc nay dang dién
ra lién tuc d€ dap ting nhu cau thi trudng, dan
dén lo ngai v€ su suy giam nguon lgi tu nhién.
Viéc quan ly va bao ton hiéu qua doi hoi phai cé
dii liéu sinh hoc nén tang, nhung cac nghién ctiu
chuyén sau vé sinh thai phan bg, dic diém sinh
trudng va sinh hoc sinh san cta quén thé cd lia
thia dong tai huyén Dtic Hué con han ché. Huyén
biic Hué, tinh Long An 13 mdt huyén nam & phia
Dbong Bac tinh Long An, ¢6 dién tich ty nhién 1a
43.092,4 ha. Khi hau noi day mang tinh chat déc
trung nhiét déi gi6 mua v6i nén nhiét cao déu
quanh ndm, dnh sang doi dao, lugng mua kha
16n va phan bé theo mua. Nhiét do trung binh
nam & day la 26,8°C; Song rach chiu anh hudng
cta ché do ban nhat triéu khong déu ctia bién
bong va cac nguodn nudc thugng ngudn d6 vé
song Vam Co Dong va Vam Co Tay; Tai nguyén
dat dai toan huyén c6 3 nhém dat bao gom nhém
dat pht sa nhiém phén chiém 7,11%, nhom dat
xam chiém 36,02% va nhém dat phen chiém
55,75% tong dién tich ty nhién lam cho pH dat
va nudc cé xu hudng thap, tao nén moi truong
song dac thu. Ca lia thia néi chung va ca lia thia
doéng néi riéng c6 co quan hd hip phu (co quan
mé 10), cho phép chung hip thu oxy tii khong
khi va thich nghi tét trong diéu kién oxy hoa tan
thap. Bén canh do, chung c6 kha nang diéu hoa
ndi méi hiéu qua, giup giam tac dong bét 1gi cia
moi truong nudc ¢ pH thap. Cac thiy vuc cé pH

thap thuong la viing nudc tinh hodc chay cham,
nghéo oxy, khién nhiéu loai ca khac kho ton tai;
vi vay, ca lia thia dong it chiu ap luc canh tranh
vé thiic an va khong gian song. Nhiing diéu kién
nay tao nén moi truong ly tudng cho su ton tai
va phat trién ctia quén thé ca lia thia d6ng hoang
da tai huyén Btic Hué

Dé€ cung cdp co s dii liéu khoa hoc, gop phan
bao ton, quan ly va phét trién bén viing nguén
loi, nghién ctiu nay dugc thuc hién véi muc
tiéu: (1) Xac dinh moéi quan hé chiéu dai - khéi
lugng va ki€u sinh trudng; (2) Danh gia tinh an
va cudng do bat moi; va (3) Xac dinh stc sinh
san cta ca lia thia dong (Betta sp.) tai huyén Diic
Hug, tinh Long An.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Déi tugng nghién ciiu

Nghién ctiu dugc thuc hién trén déi tugng ca
lia thia dong (Betta sp.) phan b trong diéu kién
tu nhién trén dia ban huyén Dtic Hué, tinh Long
An (Hinh 1).

2.2. Phuong phéap thu mau

Ca dugc thu bang r6 tre truyén théng (dudng
kinh 60 - 70 cm, mat luéi 3 - 5 mm) qua hinh
thtic thué ngu dan dia phuong.

Khéo sat dugc tién hanh trong 04 thang (thang
8 - 9 nam 2024 dai dién mua mua va thang 3 - 4
nam 2025 dai dién mua kho), véi tan suét thu
mau 1 thang/lan. Téng cong 15 diém thu mau
dugc bé tri trén 10 ving khao sat, véi s6 diém
¢ moéi vung dugc phan bd theo dién tich viing
khao sat. Mdi dgt thu ti 20 - 30 ca thé/diém, dam
bao téng s6 mau thu dugc tdi thifu 1 400 ca thé/
dot d€ phan tich sinh hoc. Ca sau khi thu dugc
van chuyén vé phong thi nghiém. Céc chi tiéu
sinh hoc dugc xdc dinh trén mau tuci hoic mau
da dugc c6 dinh biang dung dich formol 5% (cho
phan tich tinh an).
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Hinh 1. So d6 cac viing khao sat cd lia thia dong 6 huyén Dtic Hué, tinh Long An. (M1: xa
My Quy Dong, M2: xa My Thanh Bac, M3: xd My Thanh Dong, M4: x4 Binh Hoa Bac; M5:
xa Binh Hoa Nam, M6: xa Binh Thanh; M7: xa Binh Hoa Hung; M8: xa My Binh; M9: xa
My Thanh Tay; M10: xa My Quy Tay).

2.3. Cac chi tiéu va phuong phap phan tich

2.3.1. Phuong phdp xdc dinh chiéu dai va
khoi lugng cd

Chiéu dai va khéi lugng ca dugc xac dinh
theo phuong phép ctia Pham & Tran (2004).

Khoi lugng ca dugc xac dinh bang can dién tu
c6 do chinh xac 0,0001 g.

Trudc khi do chiéu dai, ca dugc gy mé bang
MS-222 véi liéu lugng theo khuyén cédo cta
nha sdn xuit, dit cd da mé hoan toan 1én dia
petri va do bang thudc kep dién tt c6 d6 chinh
xac 0,01 mm.

2.3.2. Phuong phdp xdc dinh tuong quan vé
chiéu dai - khoi lugng

M6i quan hé gitia chiéu dai va khéi lugng
ca dugc xdc dinh theo cong thiic cia Huxley
(1924): W = alb.

Trong d6, W: khoi lugng co thé (g); L: chiéu
dai toan than (mm); a: hang s6 tang trudng ban
dau; b: hé s tang trudng.

Hé s6 b dugc xac dinh théng qua ham Power
Trendline cia m6 hinh héi quy tuyén tinh héa
In(W) = In(a) + bln(L). Kiéu ting trudng dugc
xdc dinh: b = 3 (dong nhat), b > 3 (di hinh
duong), b < 3 (di hinh am).
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2.3.3. Phuong phdp xdc dinh tinh dn va sy
dan moi (RLG)

Tinh an cta cd dugc xdc dinh dya trén chi
sO tuong quan gitta chiéu dai rudt (Lr) va
chiéu dai toan than (Lt) theo coéng thtc cua
Nikolsky (1963):

RLG = Lr/Lt
Trong doé: Lr: Chiéu dai rudt (mm); Lt: Chiéu
dai toan than (mm);

Theo Nikolsky (1963), gia tri chi s6 RLG
phan biét tinh dn cua ca nhu sau: RLG < 1: ca
an dong vat; 1 < RLG < 3: ca an tap; RLG > 3: ca

an thuc vat.

Bang 1. Thang phén loai do no ctia ca'

Trong nghién ctiu, mau ca lia thia dong dugc
thu thip va xdc dinh chiéu dai rudt, chiéu dai
toan than nhdm tinh todn chi s6 RLG.

2.3.4. Phuong phdp xdc dinh dé no

Sau khi thu mau ngoai thuc dia, cd lia thia
(Betta sp.) dugc c6 dinh ngay trong dung
dich formol 5% nhdm bao quan céu trac tiéu
héa va tranh phin hiy mau. Mau ca sau do
dugc van chuyén vé phong thi nghiém dé tién
hanh phan tich.

Do no: Thé hién miic d6 bat méi cta ca, dugc
xdc dinh dya trén lugng thiic dn c6 trong da day
va rudt, theo thang 5 bac ctia Lebedev (1946) véi
cdc muc tit 0 dén 4. Cu thé, cdc muc dd no dugc
mo ta nhu Bang 1.

B4c do no Mo ta

0 Rudt khong c6 thiic an.
Trong rudt xudt hién mot it thiic dn, thanh ru¢t khong cing ra va mo duc. Trong da

! day c6 thé trong.

2 Thtic dn chiém khoang 1/2 chiéu dai rudt, da day hoi phinh to, thanh da day khong
trong suot.

3 Thuc dn chiém khoang 3/4 chiéu dai rudt, thanh da day cang ra va c6 thé bo chit lai
nhu mét chiéc kep.

4 Ruot day thtic dn, thanh da day trong su6t, khong con tinh trang bé chét lai nhu
mot chiéc kep.

!Lebedev (1946).

Viéc phén loai d6 no dugc thuc hién bang
phuong phap mé bung ca va quan sat truc tiép
duéi kinh lap. Két qua dugc ghi nhan theo tiing
ca thé va tng hop theo tiing thang khao sat.

2.3.5 Phuong phdp xdc dinh hé sé thanh thuc
(gonadosomatic index, GSI, %)

Trong do: GW: Khéi lugng tuyén sinh duc
(g); BW: Khéi lugng ca bd ndi quan (g)

2.3.6. Phuong phdp xdc dinh siic sinh sdn tuyét
doi (absolute fecundity, AFe)
Stic sinh san tuyét doi 1a tong s triing theo ly
thuyét c6 trong budng triing ctia mot ca thé cai,

dugc tinh theo cong thiic ctia Banegal (1967):
nxO

AFe (trting) =

Trong do: O (g): khoéi lugng budng tring; S
(g): khéi lugng 3 mau (dau, gita va cudi budng
tring) dugc lay ra dém triing; n: s6 lugng tring
c6 trong 3 mau.
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2.3.7. Phuong phdp xdc dinh siic sinh sdn tuong
doi (relative fecundity, RFe)

Stic sinh san tuong doi la s6 lugng tring trén
mot don vi khéi lugng ca.

RFe (trung/gam ca cdi) = AFe/W

Trong doé: RFe: Stic sinh san tuong doi (triing/
gam ca cai); AFe: Stic sinh san tuyét doi (tring);
W: Khéi lugng than ca céi (gam).

2.4. Xt 1y 0 liéu

S6 liéu dugc tinh toan va phén tich bang phan
mém Microsoft Excel 2016. Cac gia tri dugc

trinh bay duéi dang Trung binh + Sai s6 chuin
(TB + SE). Phén tich mo6i quan hé gitia chiéu dai
va khoi lugng sti dung héi quy lay thiuia. Phan
tich sy khac biét vé phan bd do no gitia cac thang
dugc thuc hién bang phép kiém dinh Chi-square
(x2) v6i mtic y nghia P < 0,05.

3. Két Qua va Thao Luan

3.1. Két qua khao sat

Cd lia thia dong (Betta sp.) dugc tim thay & tat
ca 8 xa khao sat, ngoai trti khu vuc thi tran Dong
Thanh do qua trinh d6 thi hoa.

Hinh 2. Ca lia thia dong. A: ca duc; B: ca céi.

Ca c6 su khac biét ro rét vé hinh thai gidi tinh
(Hinh 2): C4 duc ¢6 mau sic sic s& hon, vay c6
anh kim, vién do & cac vay. Ca cai ¢6 mau nau
nhat, vay khong anh kim, va vién véy nhat mau.

3.2. Tuong quan giiia chiéu dai va khoi lugng

Két qua vé chiéu dai va khoi lugng than cua
ca lia thia déng qua cac thang nghién ctiu dugc
thé hién qua Bang 2.

Bang 2. Chiéu dai va khdi lugng ca lia thia dong qua cac thang nghién ctiu (TB + SE)

Thang nghién ctiu Chiéu dai (mm) Khéi lugng (g)
8/2024 38,03 £ 0,92 0,56 = 0,04
9/2024 40,64 + 1,46 0,73 £ 0,07
3/2025 35,37 £ 0,58 0,50 = 0,03
4/2025 38,60 £ 0,90 0,58 £ 0,03

Mo6i tuong quan gitia chiéu dai va khéi lugng
co thé1a mot chi s6 sinh hoc quan trong, thuong
dugce st dung d€ danh gia tinh trang sinh truéng
va stc khoe ctia quin thé ca trong ty nhién

(Huxley, 1924). Phan tich di liéu cho thdy moi
quan hé gitia chiéu dai va khoi lugng cta ca lia
thia dong phéan bé trong mai truong tu nhién tai
huyén Ptic Hué, tinh Long An dugc mo hinh
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héa béi phuong trinh: W = 0,018L>*%. M6i tuong
quan la thuan va rat chdt ché véi hé s6 tuong
quan R*= 0,878. Két qua phan tich cho thay hé
s6 b = 2,587 (< 3), phan anh kiéu sinh trudng
di hinh 4m tinh, ttc 1a ca tang chiéu dai nhanh
hon khéi lugng (Hinh 3). Két qua ctia ching toi
tuong duong véi két qua ctia Dedi & ctv. (2019)
v6i hé s6 b < 3. Sinh trudng di hinh am tinh la

dac diém phd bién & cac loai ca nho, séng trong
moi truong ty nhién c6 tinh bién dong cao, noi
ma viéc ting nhanh vé chiéu dai & giai doan dau
doi gitp ca tranh khoi ap luc sain moi hoac tang
co hoi canh tranh thic an. Sau khi dat dén do
tudi thanh thuc sinh duc, cd mdi bat diu uu tién
tich ltty khéi lugng dé€ chudn bi cho sinh san (Mai
& ctv., 1979).

1,4000 y= 0,018X2'5865

1,2000 R*>=0,8778 °
— n=200 °
22 11,0000 °®
20 °
£ 0,8000 .o
E > ) ‘ [ )
3
Z 0,000 3 .r °
04000 ®ege®

) "
0,2000 °
27,00 32,00 37,00 42,00 47,00 52,00

Chiéu dai tong (mm)

Hinh 3. Tuong quan gitia chiéu dai va khéi lugng co thé ca lia thia dong.

Theo Froese (2006), sinh truéng di hinh &m
tinh thuong la dac diém thich nghi ctia ca s6ng
trong moi trudng tu nhién ¢ mat do cao, nguén
thtic 4n han ché hodc ap luc san méi 16n. Tai dia
phuong, loai ca nay dugc khai thac bang cach st
dung mot loai r6 chuyén dung, loai r6 nay dugc
lam bang tre dan, dudng kinh ré 60 - 70 cm, 16
c6 mat luéi déu nhau, d6 rong mét lugi r6 3 - 5
mm, v6i muc dich chi thu ca trudng thanh véi
chiéu dai > 3 cm, khong thu cd nhé nham duy
tri va bao tén giong ca nay tai dia phuong va
phu hgp véi muc dich thuong mai 1 lam mam
chua. Phuong phdp thu mau ciing anh huéng
dén két qua, v6i phuong phap thu mau ndi trén,
cht yéu thu dugc ca trudng thanh, nén thiéu hut
cac nhom ca con c6 thé dan dén sai léch trong
phén bd s6 liéu, dac biét la & phan khic cé cé
kich thudc nho. Diéu nay cé thé lam giam do

chinh xdc ctia u6c lugng tham s6 b, dong thoi
chua phén dnh day du ddc diém ting trudng toan
bo vong doi cua loai. Ngoai ra, Bui & ctv. (1985)
cho rang moéi giai doan khac nhau thi ca c6 t6¢c
do tang truéng khac nhau va téc do ting trudng
ctia ca phu thudc vao diéu kién séng nhu chat
lugng moi trudng song, thiic dn, mua vy, gidi
tinh,...
cta cé cting khac nhau. Két qua ctia nghién ctiu

nén & cung mtuc chiéu dai thi khéi lugng

nay dung v6i nhén dinh trén. Viéc xac dinh dugc
moi quan hé chiéu dai - khéi lugng véi hé s6 b
< 3 khong chi phan dnh dic diém sinh hoc tu
nhién, ma con co thé 1a ddu hiéu sém cua tinh
trang kém dinh dudng hodc ap luc moi trudng
néu xu huéng nay duy tri lién tuc trong nhiéu
mua vu. Cac yéu t6 nhu thiéu hut nguoén thic an
tu nhién, thay d6i chu ky nudc, 6 nhiém,... déu
c6 thé lam chdm quad trinh tich lay khéi lugng
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clia ca. Véi dac trung cua huyén Dic Hué la moi
truong dam lay, kénh rach nho, tring thap, viéc
tang nhanh chiéu dai la mot lgi thé tién hoa.
Chiéu dai 16n hon & giai doan sém giup ca tron
tranh ké sin moi t6t hon trong tham thuc vat
day dac, hodc di chuyén hiéu qua hon khi muc
nudc thay do6i. Ngoai ra, moi truong phen va su
bién ddong muc nudc theo mua & noi day cé thé
lam nguodn thic an (déng véat pht du, au trung)
bi phan tan hodc gian doan. Ca phai danh nhiéu

Bang 3. Chi s6 RLG ctia ca lia thia dong (TB + SE)

nang luong hon cho viéc tim kiém thidc an va
duy tri sinh ly trong diéu kién pH khong t6i uu,
khién nang lugng tich liy duéi dang khéi lugng
bi han ché, dan dén b < 3.

3.3. Tinh an va cudng d6 bat moi
3.3.1. Chi sé RLG va tinh dn

Chi s6 RLG ctia ca lia thia dong trong qua
trinh nghién cttu dugc thé hién qua Bang 3.

Nhom chicu dai Chiéu dai tdng Chiéu dai rudt RLG
(mm) (mm)

Nhom < 30 mm 29,35 £ 0,55 11,62 £ 1,07 0,40 = 0,03

Nhoém 30 - 40 mm 36,09 + 0,41 14,94 + 0,41 0,41 £ 0,01

Nhom > 40 mm 43,27 £ 0,59 18,20 + 0,60 0,42 £ 0,01

Trung binh 38,18 £ 0,56 15,90 £ 0,39 0,42 = 0,01

RLG: Chi s6 tuong quan chiéu dai rudt va chiéu dai than.

Trong nghién ctiu nay, ti 1¢ gitia rudt va chiéu
dai than ca lia thia dong dat ti 29,27% dén
58,10%, RLG trung binh la 0,42 + 0,01, gia tri
RLG nho hon 1 cho théy ca lia thia dong c6 hé
tiéu hda ngin, dic trung cho | oai an dong vat
(Nikolsky, 1963). Céu truc rudt ngan, cudn nép

trong xoang bung giup ca tiéu héa nhanh cac loai
thtic an giau protein dong vat va t6i uu hoa kha
nang hip thu dinh duéng (Hinh 4). Thoéi quen
an dong vat phu hgp véi dic diém sinh thai cta
vung dat ngap nudc Piic Hué, noi c6 nhiéu dong
vat khong xuong song nha.

Hinh 4. A: Ruét ca bén trong xoang bung, B: Rujt ca dugc kéo thing.
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Nghién ctiu ctia Raja (2009) trén ca Betta
splendens cting cho thdy tap tinh dn dong vat
v6i thoi gian bat moi nhanh va ty 1é san moi cao,
tuong dong véi chi s6 RLG thap. Ngoai ra, nhu
da dé cap & trén, do anh hudng boi phuong phéap
thu mau, nén két qua nghién ctiu nay thé hién
gia tri vé tinh an cta cd lia thia dong 6 nhom ca
trudng thanh, dé c6 cac két qua vé tinh an cho ca
lia thia dong giai doan ca nho hon cén thuc hién
cac nghién ctiu tiép theo d€ xdc dinh r6 hon.
Viéc xac dinh tinh dn va sy an moéi thong qua chi
s6 RLG la co sd khoa hoc quan trong dé danh gia

ngudn thiic dn va sinh thai dinh dudng cta ca lia
thia dong, gép phan xay dung cac mod hinh nudi
hodc bao ton thich hgp, dong thoi 1a tién dé cho
cac nghién ctu sdu hon vé dinh duéng va sinh ly
tiéu hoa ctia loai nay.
3.3.2. Cudng do bdt moi (dé no) cia cd

Két qua phéan bé tan suit do no cta cd lia thia
dong tai huyén DPuc Hué, tinh Long An trong

mua mua (thang 8 - 9 ndm 2024) va mua kho
(thang 3 - 4 ndm 2025) dugc trinh bay & Bang 4.

Bang 4. Tan sudt d¢ no theo cac bac do no qua cac mua nghién ctiu

. L Bicdd  Bac do Bac do Bac do Bac do Tongsd
Mua khéo sat y
no 0 nol no 2 no 3 no 4 mau
Mua mua (thdng 8 - 9 nam 2024) 16 (4%) 28(7%) 216(54%) 106 (26,5) 34(8,5) 400
Mua kho (thdng 3 - 4 nam 2025) 34 (8,5%) 56 (14%) 178 (44,5%) 118 (29,5%) 14 (3,5%) 400

Ghi chii: D¢ no dugc danh gid theo thang 5 bdc dua theo Lebedev (1946).

Bang 4 cho thiy phan 16n mau ca c6 d6 no tap
trung & bac 2 va 3 (chiém ~70 - 80% tong mau).
Muia mua: Ty 1é cd ¢6 do no > bac 2 dat 89%. Mua
kho: Ty 1é ca c6 do no > bac 2 giam con 77,5%.
Kiém dinh Chi-square xac nhén sy khéc biét c6
y nghia thong ké trong phan b6 d¢ no gitia cac
thang khao sat (Pearson x2 = 28,293, df = 12, P
= 0,005). Diéu nay cho théy ca lia thia bat moi
manh trong diéu kién thdi tiét &m, muc nudc
dang cao, va ngudn thtic an ty nhién doéi dao.
Mua mua tai Dtic Hué¢ di kem véi sy gia tang
lugng mua lam cho d¢ dm, muc nudc cao, ngap
lut, tao diéu kién thuén 1gi cho su phat trién cua
ngudn thiic an ty nhién nhu 4u trung con trung,
giap xac nho va sinh véat phu du - von 1a khiu
phan chinh cta ca lia thia. Ngoai ra, tham thuc
vat thuy sinh phat trién manh trong mua mua

cling gop phan tao nai cu tru va cung cdp ngudn

thuic an da dang hon cho ca. Ngugc lai, vao mua
kho, ty 1é ca c6 do no cao cé xu hudng giam, diéu
nay cho thdy diéu kién mdi trudng trong mua
kho - nhu nhiét d6 cao hon, muc nuéc thap,
va sy khan hiém thtc an - c6 thé han ché kha
ndng kiém an ctia ca. Ngoai ra, mat do cd gia ting
trong cac thity vuc bi thu hep ciing c6 thélam gia
tdng canh tranh thic an, cing thing énh hudng
dén mic do no. Sy thay d6i nay cho thdy diéu
kién moi truong theo muia c6 anh hudng dang
ké dén hanh vi dinh dudng va kha nang kiém dn
ctia ca lia thia trong tu nhién. Do d6, mua vu la
mot yéu t6 can dugc can nhac trong cac chuong
trinh quan ly, bao ton hoac khai thac loai ca nay.
Két qua nay phu hgp véi sinh hoc ctia chi Betta
noéi chung, von la céc loai cd sdn moi, cht yéu an
cac loai dong vat khong xuong séng nho nhu au

trung con trung, giap xac, trun chi,... Tap tinh
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dn dong vat khing dinh vai tro cla ca lia thia  3.4. Dic diém sinh hoc sinh san

trong chudi thiic an, kiém soat mot s6 loai sinh o .
o . . .. o . 3.4.1 Hé 56 thanh thuc sinh duc (GSI)
vat géy hai nhu 4u trung mudi,... Pay la co s&

quan trong cho viéc xay dung khéu phan an giau Hé s6 thanh thuc sinh duc cua cd lia thia dong
protein trong nudi thuong phim. qua cac thang nghién ctiu dugc thé hién qua
Bang 5 va Hinh 5.

Bang 5. H¢ s6 thanh thuc sinh duc ca lia thia dong qua cac thang nghién ctiu

Cé duc Ca cai

Thang
W (mg) W, (mg) Wsd (mg)  GSI (%) W (mg) W, (mg) Wsd (mg) GSI (%)

08/2024 647,77 £ 56,92 601,30 £ 56,50 30,43 + 2,92 5,06 + 0,02 484,2 + 41,83 433,41 + 40,62 27,53 +2,27 6,41 £0,12
09/2024 937,55 £ 67,56 876,35 + 63,79 44,18 + 3,31 5,04 + 0,02 491,57 + 38,16 423,37 £ 39,16 29,63 +2,77 7,00 % 0,08
03/2025 521,45 £ 50,10 439,58 + 44,38 17,83 + 1,79 4,06 = 0,01 462,28 + 27,25 399,6 + 31,59 20,45+ 1,56 5,13 +£0,03

04/2025 622,31 £ 58,50 548,9 £ 60,36 23,2 +2,38 4,26 + 0,06 572,83 + 28,74 514,47 + 25,34 28,31 +0,86 5,54 +0,17

Ghi chii: W: Khoi lugng trung binh; W : Khoi lugng cd bo noi quan; Wsd: Khoi lugng tuyén sinh duc; GSI: Hé
s0 thanh thuc sinh duc.

Bang 5 cho thay hé s6 thanh thuc sinh duc ctia ca lia thia dong cao hon vao muia mua & ca ca duc
va ca cdi, va thap hon & mua kho.

8,0
)
x 70
-
7
¢ 60
p—
Q
" -
= 50 i ,{{,{,{
[N T T T )
'Q ™ ™
E u_d:\u\_d:\-.‘_d:\u\_: .
= 4,0 IR s B
™ ™ - ..I‘. T T e
Q e ™ e ™ P ra e e
s. ™ e _."'. -\..-::I_. T ) " L
e TR e eyt
. bty p . :
= B e T T o L AL
LN T T T ) .‘l' " e
o 2 0 o ™ ™ e ™ N -.'_.- o L ]
g 2 et -ﬁ.;; et ;.;,;,-y,;
S o g gy y ‘-* IR
Xo ™ e l" TN N TN T " "
«© > e r' e e e
<Q- e e e 2 e e e
™ ™ .I'. ™ ™
E ™ " e
™ ™ ™ -~ " ™ ™ e e e N
0,0 e — o " xor e - L r r L |
Ca duc C4 cai

- Muamua r~Muakhod

Hinh 5. Hé s6 thanh thuc sinh duc c4 lia thia dong qua cac mua nghién ctiu.
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Trong nghién ctiu nay, mdc du khao sat dugc
thuc hién & ca miia mua va mua kho, tuy nhién
do thai gian khao sat ngén, moi mua chi chon 2
thang lam dai dién, ngoai ra do anh hudng cua
phuong phap thu mau nén mau cd thu dugc déu
la cd & nhom trudng thanh. Két qua ghi nhan
dugc ca lia thia dong c6 xu hudng thanh thuc
sinh duc t6t hon vao muia mua, diéu dé dugc thé
hién & hé s6 thanh thuc sinh duc GSI 6 mua mua
cao hon so v6i mua kho. Qua cac thang khao
sat, cd cai déu co hé s6 GSI cao hon so véi ca
duc, ngoai ra & cac thang khao sat trong cung
mot mua (mua mua - mua khd) cling c6 sy sai
khac. Diéu nay dung v6i nhan dinh cia Nguyen
(2004), d6i véi cac loai cd nude ngot & Dong bang
Song Ctiu Long tii thang 11 nam trudc dén thang
1 ndm sau la khoang thoi gian ca tich lay dinh
dudng, do béo ting va khoang thoi gian thang
2 - 6 trong ndm ca sé thanh thuc sinh duc. Hé
s6 thanh thuc sinh duc ctia cd phan anh sy bién
d6i sinh ly trong qud trinh phét trién tuyén sinh
duc va thuong chiu tac dong dong thai cua diéu
kién mdi truong, dinh dudng cting nhu mua vu
sinh san. Mtc d¢ bién thién ctia chi s6 nay khac
nhau gitia cac loai, tuy thudc vao dac diém sinh
hoc va chu ky sinh san riéng ctia tiing loai. Ca lia
thia c6 hé s6 thanh thuc cao hon vao mua mua la
diéu dé hiéu, diéu nay gan lién véi tap tinh sinh
san va sy thay déi thiic an c6 trong moi truong tu
nhién, vao mua mua, thiéc dn tu nhién doi dao,

Bang 6. Stic sinh san cta ca lia thia dong

thuin 1gi cho viéc sinh san va chdam séc¢ con non.
Viéc tim thdy hé s6 thanh thuc sinh duc cao cua
c4 lia thia 6 cd 2 mua khao sat c6 thé1a do chung
la loai sinh san nhiéu lan trong nam. Theo quan
sat, vao nhiing thang cu6i mua kho, cd lia thia
¢6 hanh vi sinh san & nhiing noi c6 moi trudng
thuén loi, va vao muia mua, ca sinh san rat nhiéu.
Két qua nghién ctiu ctia chung t6i c6 su sai khac
so v6i két qua nghién ctu ctia Eri & ctv. (2021).
Trong dé hé s6 thanh thuc sinh duc ma chiung
toi ghi nhin dugc & ca duc cao hon so véi két
qua nghién ctiu cta nhom tac gia, hé s6 thanh
thuc & ca cai trén khao sat ctia chung t6i lai cé
xu huéng thip hon. Diéu nay c6 thé do nhiéu
nguyén nhan, khao sat ctia ching t6i thuc hién
trén ca lia thia phan bé trong diéu kién ty nhién,
trong khi d6 nhém tac gia ghi nhén két qua trong
diéu kién nudi nhéan tao, ngoai ra do anh hudng
ctia phuong phép thu mau va thoi gian thu mau,
do do két qua nghién ctiu cta chung t6i chi méi
dai dién cho mot nhém c4 lia thia. Ngoai ra, theo
Pham & ctv. (2014) cho rang hé s6 thanh thuc
sinh duc bi han ché do tinh khdi lugng toan than
ca (gom ca 6ng tiéu hoa va thiic an trong do) nén
hé s6 thanh thuc sinh duc bi thay ddi theo do no
cta ching ciang la diéu dé hiéu.

3.4.2. Siic sinh sdn

Stic sinh san cta ca lia thia dong dugc thé
hién qua Bang 6.

STT Thong s6 Gia tri (TB % SE)
1 Chiéu dai téng (mm) 3524 + 0,534
2 Khoilugng ca (g) 0,49 + 0,024
3 Khoi lugng budng triing (g) 0,03 + 0,005
4 Khdi lugng 3 mau (g) 0,04 + 0,022
5  S& tring co6 trong 3 mau (tring) 151,00 + 21,00
6  Stic sinh san tuyét doi (tring/ca cai) 255,00 + 29,00
7 Stc sinh san tuong doi (tring/g ca cai) 531,00 + 56,00
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Bang 6 cho thdy stic sinh san tuyét déi la 255
+ 29 triing/ca cdi, tuong tng véi khoi lugng ca 1a
0,49 + 0,024 gam. Stic sinh san tuong déi la 531
+ 56 triing/g ca cdi, tuong ting véi khoi lugng ca
sau khi bo néi quan 1a 0,43 + 0,025 g. Khéi lugng
buong triing trung binh trong nghién ctiu nay la
0,03 £ 0,005 g. Két qua nay thap hon so v6i mot
s6 loai ca canh nho cung chi nhu Betta splendens
(Abarna, 2020), c6 két qua stic sinh san ti 605 -
824 tring, tuong ting véi khoi lugng cd la 1,702
- 1,796 g. Khoi lugng ca ctia nhém tac gia cao
hon so véi khéi lugng céd trong nghién ctu nay.
Theo Banegal (1967), stic sinh san tuyét doi cé xu
huéng tang theo kich thude va khoi lugng ca cai
nén sy sai khac vé cac két qua ndi trén la dung
theo quy luat tu nhién. Khoi lugng budng tring
trung binh thip (khoang 0,03 g) phan anh dic
diém sinh hoc ctia loai cd nho, c6 budng tring
nho nhung san xudt nhiéu triing nho, gitp tang
co hoi sinh san trong moi trudng nudc ngot dic
trung ctia vung Dong bang séng Ctiu Long. Dtic
Hug, tinh Long An la noi ¢ méi trudng nude
phén, muc nudc bién dong theo muia va ap luc
khai thac/canh tranh cao. Do d6, ca lia thia dong
6 noi day sinh san it tring, kich thudc tring 16n
va chdm s6c¢ con nham thich nghi t6i vu v6i moi
trudng song, t6i da hoa kha nang sinh ton trong
mot hé sinh thai dac trung. Theo Pianka (1970),
cac loai sinh vét chién lugc K thudng dau tu ning
lugng cho sy phat trién, sinh ton va chim soc
con non hon 1a ting s6 lugng con cai. O c4 lia
thia, hién tugng nay thé hién r6 qua s6 lugng
tring it, va hanh vi ca duc tao t6 bot, bao vé t6 va
tring sau khi sinh san; Viéc lam t6 bot gitp bao
vé triing khoi sy thay déi dot ngot caa cac yéu
t0 moi truong (nhu pH hay DO dao dong trong
nudc phén) va ngan chdn ndm moc hodc ca an
tring,... C4 duc danh thoi gian d€ bao vé tring
va con non, dam bao ty 1é séng s6t cao cho mot
s0 lugng triing it 6i, t6i uu hda ning lugng trong

diéu kién nguon lgi khong doi dao nhu cac loai
dé triing phan tan.

4. Két Luan va Kién Nghi
Két Luan

Nghién ctiu da lam r6 mot s6 dic diém sinh
trudng, tinh an va sinh hoc sinh san ctia quan thé
ca lia thia dong (Betta sp.) phan bo tu nhién tai
huyén Duic Hug, tinh Long An. Ca dugc ghi nhan
xudt hién & hau hét cac xa trong huyén, ngoai trit
thi tran Dong Thanh, noi diéu kién sinh canh da
bi suy giam do tac dong ctia qua trinh do thi hoa.

C4 lia thia dong thé hién mdi tuong quan
thudn chit ché gitta chiéu dai va khdi lugng (R
= 0,878) vé6i dang sinh trudng di hinh 4m tinh.
Chi s6 RLG (0,42 + 0,01) cung két qua phan tich
d6 no cho théy loai c6 tap tinh an dong vat va bat
mboi tich cyc.

Céc chi tiéu sinh hoc sinh san cho théy hoat
dong sinh san cta cd dién ra manh vao mua
mua, thé hién qua miic GSI cao hon & ca ca
duic va cd cai.

Stic sinh san tuyét doi cua ca lia thia dong la
255 + 29 triing/ca cai va stc sinh san tuong doi
la 531 + 56 triing/g ca cai.

Kién Nghi

Két qua nghién ctiu cung cap di liéu nén
quan trong phuc vu bao ton, quan ly va khai thac
hop ly ngudn lgi ca lia thia dong tai dia phuong.
Dé hoan thién co sd dii liéu cta loai, can tiép tuc
khao sat bién dong sinh hoc theo mua, nghién
ctu chi tiét sy phat trién tuyén sinh duc, dong
thoi mo rong cac hudng nghién ctiu vé phan loai,
nhu cdu dinh dudng, kha nang thuan dudng,
sinh san nhén tao va uong nudi.
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ABSTRACT

This study evaluated the growth performance, survival rate, and
prevalence of common diseases in two selectively bred strains of
striped catfish (Pangasianodon hypophthalmus): a fast-growth
strain (G4-TT) derived from a selective breeding program and
a strain selected for resistance to Bacillary Necrosis of Pangasius
(BNP) (G1-KB), in comparison with a commercial control
strain. The three strains were co-cultured in 15-m?® cement tanks
separated by mesh partitions, with three replicates. After 60 days
of nursing, significant differences in body weight, total length,
and survival rate were observed among the strains (P < 0.05).
The G4-TT strain exhibited the highest growth performance and
survival rate (5.34 g, 89.8 mm, and 43.6%, respectively), followed
by the G1-KB disease-resistant strain (4.0 g, 83.2 mm, and 37.3%),
whereas the commercial strain showed the lowest values (2.89 g,
75.7 mm, and 18.4%). All strains were infected with Trichodina
spp. and Aeromonas spp., but only at mild levels, without clear
clinical signs. The results indicate that during the early life stage
(from fry to 60 days old), both selectively bred strains show
higher growth performance and survival rates compared with the
commercial strain.
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Panh gia sinh trudng, ti 1¢ song va kha niang khang bénh giai doan 60 ngay tudi
ctia dong ca tra chon loc tang truéng nhanh va khang bénh gan thin mu
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1. it Vin Dé

Ca tra (Pangasianodon hypophthalmus) la d6i

TOM TAT

Nghién ctiu nay danh gid ting trudng, ty 1é s6ng va miic d6 nhiém
cac bénh thuong gdp cta hai dong ca tra tu chuong trinh chon
giong tang trudng nhanh (G4-TT) va dong chon giong khang
bénh gan than mua (G1-KB) so v6i dong ca thuong mai (do6i
chiing). Ba dong ca dugc tha chung trong cting bé ximéing 15 m’
dugc phan cach bdéi cac vach ngén vai, lap lai ba lan tuong ting 3
bé. Sau 60 ngay uong, ting trudng vé khoi lugng, chiéu dai va ti 1é
song cua ba dong cd khac biét c6 y nghia thong ké (P < 0,05), trong
do6 dong ca ting trudng G4-TT dat cao nhat (tuong ting 5,34 g;
89,8 mm; 43,6%), ti€p theo la dong khang bénh G1-KB (4,0 g; 83,2
mm va 37,3%) va thip nhat la dong d6i ching (2,89 g; 75,7 mm,
18,4%). Ca ba dong ca déu nhiém ky sinh triing Trichodina spp. va
vi khudn Aeromonas spp. dugc ghi nhan & muc d¢ nhe, khong gay
biéu hién bénh ly r6 rang. Két qua cho thay & giai doan ca bot dén
60 ngay tudi, hai dong ca chon loc déu c6 t6c do ting trudng va ti
1¢ séng cao hon so v6i dong thuong mai. Ca tra giong da qua chon
loc thé hién chat lugng va anh hudng t6t dén hiéu qua uong nudi.

khoang 2,8 ty USD trong nam 2025 (DOF, 2024).
Dbinh huéng dén ndm 2030 dién tich nudi dat
7.447 ha, san lugng dat 2 triéu tin, dién tich thiét

tugng thuy san nuoéi nudc ngot chu luc 6 bong
bing song Ctiu Long, da dugc Thu tuéng Chinh
pht phé duyét tai Quyét dinh 50/2018/QD-TTg
ngay 13/12/2018 (VGP, 2024). Thuy san Viét
Nam dting dau thé gii vé san lugng (52%) va
xudt khau (90% thuong mai thé giGi), san lugng
ca bot thu hoach dat 30 ty con; ca giong dat 4,0
ty con, dién tich tha nuéi thuong phdm la 5.370
ha (DOF, 2024). San lugng ca tra xudt khau udc
tinh dat 1,65 triéu tdn/ndm, kim ngach xuit khiu

hai do dich bénh duéi 8% (VGP, 2024).

Nhu cau vé con giong la rat 16n cho muc tiéu
tang trudng nganh hang nhung qua trinh san
xudt giong dang d6i mat véi nhiéu thit thach, néi
bat la i) chat lugng giong kém nén ti 1é séng ca
tra giong thap, thuong dudi 10%; ii) tinh hinh
dich bénh phtic tap: 44,8% dién tich nu6i nhiém
bénh gan than mu, 51,9% dién tich phat hién
bénh xudt huyét, 23,6% xudt hién cdc bénh do
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ky sinh trung, vang da, phu déu, trang gan trang
mang, 16 loét, truong bong hoi... va iii) chi phi
san xudt tang, phat thai cao (DOF, 2024). Nhiéu
giai phap ky thuat vé mat do uong, diéu kién
moi truong, dinh dudng (chung loai thtic én,
liéu lugng va thoi diém chuyén déi thic dn) da
dugc nghién ctiu d€ hoan thién quy trinh uong
giong (Slembrouck & ctv., 2009; Nguyen & ctv.,
2018; Pham & ctv., 2020) Bén canh d6, chuong
trinh chon giéng ca tra do Vién Nghién ctiu Nudi
trong Thuy san II (Vién II) trién khai ti nam
2001 qua 4 thé hé (G1 - G4) dat két qua cai thién
di truyén ro6 rét. Hiéu qua chon loc trung binh
moi thé hé vé khdi lugng than tang 9,3%, ty 1é
phi lé tang 8,5%, ty 1é song tang 7,4%. Riéng thé
hé G4, hiéu qua chon loc tich lay dat 31,2% so
v6i cd tra tu nhién khong qua chon loc (Nguyen
& ctv., 2019; Nguyen & ctv., 2022). Bén canh do,
chuong trinh chon giéng khang bénh ciing da
ung dung két qua chon loc tao thé hé GO dé€ san
xuat G1 va thyc hién cam nhiém c4 trén 8.207 ca
thé thudc 147 gia dinh. Hé s6 di truyén ude tinh
dat dao dong tii 0,012 - 0,22. Hiéu qua chon loc
thuc t€ dat tii 7,1% cho tinh trang khang bénh
gan than mu.

Trén co s¢ ing dung quy trinh nudi cai tién,
nghién ctu nay dugc thuc hién d€ danh gid cac
chi tiéu tang trudng, ti 1é séng ctia hai dong ca
chon gidng tang trudng va khang bénh ctia Vién
IT so v6i dong ca thuong mai chua qua chon loc,
6 giai doan uong tii ca bot 1én ca gidong 60 ngay
tudi trén bé xi méing. Tt d6 1am co s& cho viée cai
tién quy trinh san xudt giong ca tra theo hudng
dat dugc hiéu qua va nudi bén viing.

2. Vat Liéu va Phuong Phap

2.1. Vat liéu nghién ciiu

Cé tra bot dugc san xudt tii ¢cd bd me thudc 03

dong ca khac nhau: (i) chon giéng ting truéng

nhanh thé hé G4-TT (tang trudng), chon giong
khang bénh gan than mu thé hé G1-KB (khang
bénh) thudc Vién II va dong ca thuong mai
chua qua chon loc (d6i chiing) dugc san xuét tai
Hoéng Ngu, Dong Thap. Ca bot sau khi né 20 gio
c6 khoi lugng tti 0,84 - 0,91 mg/con (khac biét
khong c6 y nghia thong ké (P > 0,05) gitia cac
dong ca), boi 10i nhanh nhen, huéng quang tot
dugc bé tri thi nghiém.

2.2. B4 tri thi nghiém

Thi nghiém dugc thuc hién trén bé xi ming
15 m’ cé mdi che kin va suc khi day, tai Trung
tam Quoc gia Giong Thuy san Nuéc ngot Nam
Bo. Ba nghiém thtic dong ca (tang trudng, khang
bénh va doi chiing) dugc bé tri ngau nhién vao
3 ngin (5 m*/ngan) ctia cung mot bé dugc phan
cach boi cac khung vai voan c6 mat ludi 100
pm, nudc uong c6 thé luu thong dam bao moi
trudng uong dong nhat. Moi nghiém thic lap lai
03 lan (tuong ung 03 bé uong). Mat do uong la
1.000 con/m?. Thei gian thi nghiém la 60 ngay tu
25/5/2025 - 25/7/2025.

2.3. Cham sdc va quan ly

Hé thong bé uong, hé thong cdp khi, nude cap
dugc thiét ké va xt ly theo quy trinh mo ta bai
Tran & ctv. (2021). B€ uong dugc vé sinh bing
chlorine (Hi-Clon, Nippon Soda Co..LTD, Nhat
Ban) néng d6 100 ppm, phaoi ning trong 03 ngay
trudc khi cap nudce. Nude cap xt ly chlorine 30
ppm va trung hoa tu nhién trong 05 ngay trudc
khi bom vao bé uong. B€ uong dugc suc khi day
bang da bot v6i mat do 1 vién/m? nham duy tri
ham lugng oxy hoa tan phu hgp.

Bé uong dugc bd sung dung dich 1 sinh hoc
goém mat ri dudng va men vi sinh (BZT max)
thanh phan chinh Bacillus megaterium, Bacillus
licheniformis, Bacillus subtilis, Bacillus pumilus,
Bacillus amyloliquefaciens, véi liéu dung cho 1
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m® 1an lugt la 25 va 0,1 g, dinh ky 5 ngay/lan.
T ngay uong thu 07, tién hanh siphon day hang
ngay gitia hai cti an va két hgp thay 30% thé tich
nudc. Cac chi tiéu moi truong nude trong suot
qué trinh thi nghiém dugc duy tri trong gisi
han ctia cdc chi tiéu moi trudng nudc ndm trong
ngudng cho phép d6i voi ca tra: nhiét do 24 -
34°C, pH 6,5 - 8,5, DO = 2,0 mg/L, Amoni < 1
mg/L va Nitrite < 0,1 (TCVN 14335:2025).

Thic an st dung trong 11 ngay bao gom
Artemia, Moina, thiic an cong nghiép (Bang 1)
tham khao tii cac nghién ctiu ctia Slembrouck &
ctv. (2009), Nguyen & ctv. (2018) va Tran & ctv.
(2021). Artemia (INVE.Co, Thai Lan) véi hiéu
sudt nd 260.000 nauplius/g dugc cho an 03 lan/
ngay vao cac thoi diém 9 gio, 14 gio va 20 gio.

Moina (Cai Lay, Tién Giang) c6 mat do trung
binh 36.900 con/g dugc riia qua nudc sach va
khti tring bang folmol 60 ppm trong 05 phut
trude khi cho an 1 lan/ngay vao lac 6 gio. Thiic
an bot dam ddc 42% dam (Tom boy, Skretting)
dugc pha lodng, loc qua tui loc va tat déu vao bé
- cht yéu dé nuoi duy tri sinh khoi Moina va tap
cho ca quen mui va bat méi thic 4n cong nghiép
- 03 lan/ngay vao luc 7 gio 30, 14 gio va 18 gio.
Thtic &n manh nhé 40% dam (SeaMaster, Thing
Long) cho dn bdng cach rai déu thic dn khap
mat bé uong, cho cd dn ba lan/ngay vao cac thoi
diém 7 gio 30, 11 gio 30 va 16 gic 30. Tl ngay thu
12 trg di, ngung cho dn moina va lugng thtic an
dugc diéu chinh khoang 10% khoi lugng than ca.

Bang 1. Khiu phan thic dn ctia cdc nhom cé trong 11 ngay dau

. . Thtc an bot dam dac Thtc an manh
. Artemia Moina
Ngay 42% dam 40% dam
uong Kh&u phin/ca bét Khdu phin/ca bdt Khéau phan/15.000 cd& Khau phén/15.000 ca
hang ngay (con)  hang ngay (con) bot hang ngay (g) bot hang ngay (g)

1 224 0 0

2 280 130 11

3 0 170 11

4 0 200 15

5 0 300 30

6 0 300 20 15

7 0 300 20 20

8 0 200 15 30

9 0 120 15 40

10 0 50 60

11 50 80
12 - 60 10% khoi lugng ca

2.4. Thu thép sd liéu

Cac chi tiéu thuy ly héa: bugc do hang ngay
trong suét qua trinh uong, bao gom nhiét do
dugc do biang nhiét ké, oxy hoa tan (DO), pH,
Amoni, Nitrite do biang b kit Sera, Duc.

Thoi diém va mitc do an moi clia ca bot:
bugc danh gid theo phuong phép ctia Tran &
ctv. (2021): Cu thé, thu ngau nhién 10 ca/bé uong
c6 dinh ngay trong dung dich formol 5%, sau d6
tién hanh gidi phdu va kiém tra 6ng tiéu hoa cta
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ca trén kinh hién vi. Thoi di€ém kiém tra danh gia
ca da an dugc loai thic dn mdi la tai: (i) 14n cho
ca an artemia dau tién, (ii) 1an cho cd an moina
dau tién va (iii) 1an cho ¢4 an thdc dn bot dau
tién (ngay 6), ca dugc thu sau khi cho dn 30 phut.
Viéc kiém tra sé dugc 1dp lai 6 nhiing 14n cho dn
(artemia, moina hay thiic dn bot) tiép theo trong
ngay va két thuc kiém tra khi 100% ca cua tiing
nghiém thtic da dn dugc moi.

Tang trudng ctia ca: Pugc xdc dinh bing
cach can khéi lugng va chiéu dai tong cta it nhat
30 c4 thé ngau nhién ctia mdi dong dinh ky 15
ngay/lan va khi két thac thi nghiém. Ti 1¢ song
xac dinh biang dém toan bo s6 lugng cd cla tiing
nghiém thtic vao thoi diém thu hoach.

Toc do ting trudng khoi lugng tuyét doi
(DWG - Daily Weight Gain, mg/ngay)

Khéi lugng ca thu hoach - Khai lugng lic tha
DWG =

Thoi gian nudi

Toc do tang truéng khoi lugng dic biét
theo ngay (SGR, - Specific Growth Rate in
Weight, %/ngay)

- In (Khoi lugng ca thu hoach) - In (Khéi lugng ltc tha
RG. =

W

x 100

Thoi gian nuoi

Toc do tang trudng chiéu dai tuyét doi (DLG,
Daily Length Gain, mm/ngay) va ddc biét theo
ngay (SGR, - Specific Growth Rate in length, %/
ngay) dugc tinh tuong ty nhu khoi lugng.

Ti 1¢ song (%)
S& céa thu hoach

Til¢ song = x 100

S6 ca luc tha
Phén tich bénh: Dinh ky 5 ngay/lan thu mau
ngau nhién 30 ca thé/dong ca dé€ kiém tra bénh
lam sang. i véi kiém tra bénh ky sinh trung
tham khao phuong phap cua Bui (2006): Cao

nhét va ép tiéu ban nhét da, nhét mang, nhét
vay dé€ soi tuoi duéi kinh hién vi Olympus CX31
(Nhat Ban). Mang ca dugc kiém tra chi tiét dudi
kinh soi néi Olympus SZ61 (Nhat Ban). Dinh
loai ky sinh trung theo khéa phan loai ctia Bui
(2006), danh gid cudng dé nhiém ky sinh trung
theo phuong phap ctia Margolis & ctv. (1967).

Ti 1é nhiém (%)
) Téng s6 c4 nhiém KST
Ti [é nhiém =— - — x 100
Tong s6 ca kiém tra
Cuong d6 nhiém
Téng s6 KST
Tilé nhiém = x 100

Lame hodc co quan, thi trudng

Cuong d6 nhiém d6i véi nhom ky sinh triing
c6 kich thuéc nhé nhu Epistylis, Apiosoma,
Ichthyonyctus dugc tinh dya vao tan s6 bat gip
cac té bao nguyén sinh dong vat theo phuong
phap ctia Dogiel (1960) (cited in Do, 1996):
Cuong do nhiém nhe (+): chi thdy vai t€ bao/
lame. Cudng d6 nhiém trung binh (++): tu 10
dén vai chuc té bao/lame. Cudng do nhiém ning
(+++): hon 100 té bao/lame.

Déi véi kiém tra bénh nhiém khuin sau khi
quan sat cac ddu hiéu bénh ly, tién hanh thu
mau gan, than, lach cdy trén moi trudng thach
mau/BHIA va kiém tra sy hién dién vi khuin
Aeromonas hydrophila bang phuong phap pha
loang trai dia bac 10 va kit API20E (BioMerieux);
vi khuén Flavobacterium columnare bing phuong
phap cdy 1én moi truong Cytophaga agar (CA),
moi truong Tryptone soya agar (TSA) va phuong
phap nhuém gram (Nguyen & ctv.,, 2012); vi
khudn Edwardsiella ictaluri bang ky thuat PCR
(Panangala & ctv., 2007)

2.5. X ly va phén tich s6 liéu

S6 liéu dugc luu tri va kiém tra bang phéin
mém Microsoft® Excel 2016. Phan tich théng
ké dugc thuc hién bing phan mém R phién ban
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4.3.3. Ap dung phan tich phuong sai mot nhan
t0 (one-way ANOVA) d€ kiém tra su khdac biét
vé cac chi tiéu tang trudng, ti 1é sdng gitia cac
nghiém thtic va phuong phap Tukey’ HSD dé xac
dinh sy khac biét gitia cac cap nghiém thic &
mtc y nghia 0,05.

3. Két Qua va Thao Luan
3.1. Moi truong

Trong su6t qua trinh thi nghiém két qua cac
chi tiéu thuy ly hod nudc uong déu nim trong
giéi han cho phép theo TCVN 14335:2025. Nhiét
do dao dong trong khoang 29 - 31°C, pH dao
dong 7 - 8,5, ndong do Nitrite dao dong tii 0 - 0,5
mg/L, Amoni trong khoang 0 - 0,05 mg/L déu
thap hon ngudng gay doc cho ca (Truong, 2006;
Pham & ctv., 2020). So v6i két qua nghién ctiu
trudc (Nguyen & ctv,, 2018; Tran & ctv., 2021),
cac chi tiéu moi trudng trong nghién ctu nay
c6 gia tri thap hon vé ham lugng NO, va NH;,
diéu do chiing té moi trudng nudi dugc cai thién

va t6i uu hon.
3.2. Thoi diém va miic dd an moi ctia ca bot

O thoi diém 33,5 - 35 gid sau khi n& cé tiéu
hét noan hoang. T 38 - 42 gi¢ sau khi nd khoang
40 - 100% ca bot dugc ghi nhan da an Artemia;
54 - 55 gid sau khi n¢ ca an Artemia manh va
bat dau dn Moina. Ngay uong thu 3 (70 - 75 gio
sau khi nd) cd dan 100% Moina vGi cac muc do
an khac nhau: cd 6 nghiém thtc ting trudng an
manh, nghiém thtc khang bénh én mtc trung
binh dén khd va nghiém thiic déi chiing én mtic
trung binh. Mtc dn nay tiép tuc duy tri & ngay
uong thu 4 va dén ngay uong thi 5 ca ba nghiém

thiic déu dn Moina manh. Ca dugc tip an thic
an manh nho vao ngay uong thd 6 va 100% ca
an dugc thiic an nay vao ngay uong thi 7. Co s6
thiét ké khdu phan va cach cho dn ctia nghién ctiu
dua vao cac két qua trudc dé vé chung loai thiic
an (Artemia, Moina va thiic &n cong nghiép), sO
lugng (mat do) thiic an va thoi diém thay déi loai
thtic an phu hgp véi kich ¢& miéng, tap tinh ctia
ca tra bot (Slembrouck & ctv., 2009; Nguyen &
ctv,, 2018; Pham & ctv., 2020).

Két qua theo doi thai diém va mic d6 an méi
ctia nghién ctiu nay tuong dong véi khao sat ctia
Tran & ctv. (2021), diéu d6 khing dinh cach thic
cho dn phu hop véi tap tinh ctia ca tra bot giai
doan dau. Viéc ap dung cac diéu kién dinh dudng
t6i uu giai doan dau cé thé gop phan giam anh
hudng ctia cac yéu t6 tiéu cuc dén két qua danh

gid ting trudng va ti 1é séng ctia thi nghiém.
3.3. Tang trudng cua cac dong ca
Téng trudng vé khdi lugng

Két thic 60 ngay nuoi thi nghiém, khoi lugng
trung binh ctia ba nghiém thtic dao dong tii 2,89 -
5,34 g, (Bang 2, Hinh 1), t6c d6 tang trudng tuyét
doi vé khoi lugng (DWG) ctia cac nhom ca dat tu
59,93 - 89,66 mg/ngay, toc do tang trudng khoi
lugng ddcbiét theo ngay (SGR ) dat tii 13,8 - 14,3
%/ngay. Khéi lugng, DWG ctia dong tang trudng
va khang bénh 16n hon c6 y nghia thong ké (P <
0,05) so véi ca ddi chiing, trong d6 nghiém thtc
ting truong dat két qua cao nhét. Chi tiéu SGR,
ctia hai dong ca tang trudng va khang bénh ciing
cao hon c6 y nghia (P < 0,05) nhung sau 30 ngay,
khdc biét SGR, ctia ba nghiém thtic khong c6 y
nghia thong ké (Bang 2).
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Bang 2. Téing trudng khdi lugng cta cdc dong ca (trung binh + d6 1éch chuén)

Ngay uong Nghiém thtic DWG (mg/ngay) SGR,, (%)
Téng trudng 2,20 £ 0,00* 23,35 + 3,22°
15 Khang bénh 1,99 £ 0,00* 23,36 + 2,86°
baéi chiing 1,33 £ 0,00° 20,83 +2,74°
Téng trudng 32,06 + 0,022 22,78 £1,75%
30 Khang bénh 29,59 + 0,01 22,79 £1,73*
bai chiing 24,39 + 0,01° 22,07 + 1,91°
Tang trudng 48,58 + 0,03 16,90 + 1,39*
45 Khang bénh 49,71 £ 0,03* 17,20 £+ 1,24°
Daéi chiing 42,49 + 0,02° 16,99 + 0,97¢
Téng trudng 89,66 * 0,04* 14,34 + 0,65*
60 Khang bénh 72,98 +0,03" 14,12 +0,70?
Dbaéi chiing 59,93 + 0,02¢ 13,80 £ 0,76*

Cdc gid tri trong cting mot cit va cung ngay vong cé ky tu khdc nhau thi khdc biét c6 y nghia thong ké (P <
0,05). DWG: Toc do tang trudng khoi lugng tuyét doi; SGR,; Toc do tang trudng khoi lugng ddc biét theo ngay.

chiing, dong tang trudng c6 khoi lugng 16n hon
tu 27,3 - 50,0%, trong khi dong khang bénh cé
khoi lugng 16n hon tti 18,6 - 33,3%.

Két qua can do dinh ky cho thay khdi lugng
trung binh ctia hai nhéom ca da qua chon loc
lu6n cao hon nhém doéi chiing. So véi dong doi

6 _ —a— lang truéng
— o— Khang bénh

> 1 bai chiing
® 4
oo
g 3]
=
e 2
4

1

0 S

Wo (g) Wis (g) Wi (8) Wis (g) Wio (g)
Thoi gian (ngay)

Hinh 1. Céc ngay uong ctia cac nghiém thic: Doi chiing, Tang trudng va Khang bénh.
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Tang trudng vé chiéu dai

Chiéu dai tong khi thu hoach cta 03 nghiém
thiic dao dong tii 75,7 - 89,8 mm, téc do ting
trudng chiéu dai tuyét doi ti 1,21 - 1,33 mm/ngay
(Bang 3, Hinh 2). Hai nghiém thtic ting trudng
va khang bénh déu dat két qua cao hon cé y nghia
so v6i nghiém thtic doi chiing (P < 0,05). Tai cac

thoi diém thu mau, chiéu dai ctia dong ca tang
trudng lén hon 7,3 - 17,6% so véi dong doi chiing
va dong khang bénh 16n hon tii 4,4 - 13,9% so vé6i
doi chiing. Tuy nhién, téc do tang trudng chiéu
dai ddc biét theo ngay ctia ba nhom ca khac biét
khong cé y nghia (P > 0,05) (Bang 3).

Bang 3. Ting trudng chiéu dai ctia cac dong ca (trung binh + d¢ léch chuén)

Ngay uong Nghiém thtic DLG (mm/ngay) SGR, (%)

Tang trudng 0,38 +0,17° 2,95 + 1,04°

15 Khang bénh 0,44 +0,15° 3,59 +0,92°
Dai chiing 0,34 £ 0,11° 3,05 + 0,80°

Tang trudng 1,56 + 0,282 5,76 + 0,50P

30 Khéng bénh 1,52 +0,27%® 5,98 + 0,50°
baéi chiing 1,47 +0,28° 6,02 + 0,53*

Ting trudng 1,32 + 0,30 4,26 + 0,44

45 Khang bénh 1,40 = 0,24° 4,59 + 0,35
Dbaéi chiing 1,35 + 0,20® 4,64 + 0,30

Tdng trudng 1,33+ 0,18 3,65 + 0,20*

60 Khang bénh 1,27 £ 0,18% 3,73 £0,21°
baéi chiing 1,21 £ 0,20° 3,74 £ 0,22°

Cdc gid tri trong cting mot cot va cung ngay vong cé ky tu khdc nhau thi khdc biét cé y nghia thong ké (P <
0,05). DLG: Toc d¢ tdng trudng chiéu dai tuyét doi; SGR,: Toc do tang trudng chiéu dai theo ngay.

O giai doan ddu, ca bot 1én huong va gi6ng,
tang trudng cla ca tra chiu anh hudng bai yéu
td loai va kich ¢& thiic an (Pham, 2012; Pham
& ctv., 2020; Huynh & ctv., 2024). Bén canh do,
tang trudng chiéu dai va khoi lugng ca ciing chiu
tac dong l6n tit mat do uong, liéu lugng thiic an
(Nguyen & ctv., 2018; Tran & ctv., 2021) va moi
truong uong nhu nhiét do, oxy hoa tan, pH, do
man (Baras & ctv., 2011; Do & ctv., 2020).

Phan tich tuong quan gitia khoéi lugng
(Weight) va chiéu dai (Length) cho thdy hé s6
tuong quan (r) dao dong tu 0,65 - 0,95, trong

doé phan 16n 6 muc tuong quan duong manh (r
> 0,8). Diéu nay cho thdy khoi lugng va chiéu
dai c6 moi lién hé chat ché: ca cang dai thi khoi
lugng cang 16n. O mot 6 giai doan ddu va giita
chu ky uong, r thap hon (r < 0,7), phan anh su
khac biét ca thé trong téc do tang trudng. Toc
do tang trudng ca vé khoi lugng va chiéu dai déu
cao & nhom G4-TT cho thdy yéu t6 di truyén
dong vai tro quyét dinh. Diéu nay phu hop véi
két qua nghién ctiu ciia Nguyen (2013), trong dé
hé s6 di truyén cho tinh trang tang trudng dugc
ghi nhén & muc 0,24 - 0,38; du dé€ tao khac biét
dang ké chi sau mot vai thé hé chon loc.
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Chiéu dai (Mean * SD) theo group va ngay uong
day_15 day_30
a a
65
18 b c b
60
16
¢ 55
14 50
E
\_E/ 12 45
:-3 day_45 day_60
kg 85 a a
= b 100
@)
80
c b
75 90
70 ¢
80
65
60 70
control growth resistance control growth resistance

Nhém ca (group)

Hinh 2. Chiéu dai tdng theo ngay uong ctia cac nghiém thiic: Control = D4i chiing, growth =
Tang trudng va resistance = Khang bénh.

3.4. Tilé sdng

Ti 1¢ séng ca 60 ngay tudi ctia nghiém thiic
tang trudng dat cao nhat 43,6%, ti€p theo cua
nghiém thtic khang bénh dat 37,3% va thap nhat

cta nghiém thic déi chiing dat 18,4% (Hinh
3). Ti 1é song ctia dong ca tang trudng va khang
bénh khac biét c6 y nghia thong ké so véi nhom
ca doi chiing.

60

50

<

x
¢ song

Ty 1

20

control

growth resistance

Group

Hinh 3. So sanh ti 1é s6ng ctia cac cac nghiém thtic: Control = Do6i chiing, growth = Téng trudng va
resistance = Khang bénh.
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Nghién ctiu nay b6 sung thong tin vé ti 1¢
song cua dong ca tang trudng va khang bénh giai
doan ca bot dén 60 ngay tudi. Nghién ctu cta
Tran & ctv. (2021) bo tri v6i cd bot dugce san xuat
tt dan ca b6 me G3 ting trudng cho két qua ty 1é
séng cua ca tai thoi diém 10 ngay tudi dat trung
binh dao dong tti 71,8 - 81,6%, ty 1é song cho ca
21 ngay tudi ¢ giai doan nghién ctiu 38,6%, giai
doan kiém nghiém dat 37,5% va giai doan ting
dung tai co s& san xudt dat trung binh la 25,6%
(dao dong tii 23,0 - 30,2%). Nguyen & ctv. (2018)
cting thi nghiém uong ca bot sinh san tii bo me
G3-TT tdng trudng trén bé xi mang dén ngay 27
dat ti [¢ sOng tli 42,9 - 56,2%. Nhu vay, v6i thoi
gian uong lau hon (60 ngay), ti 1¢ s6ng cta hai
dong ca chon gidng ting trudng va khang bénh
trong nghién ctu dat tuong duong dén cao hon
so v6i nghién ctiu trude. Trong khi do, ti 1é song
cuia ca d6i chiing dat thdp, chi bang 42 va 49% so
v6i hai dong ca chon loc. Két qua nay hon chiing
to ti 1é song ctia ca & hai dong chon loc tiép tuc
dugc cai thién & thé hé chon loc G4-TT.

3.5. Tinh hinh bénh trén ca tra giai doan uong
60 ngay tudi

Két qua nghién ctiu vé tinh hinh bénh trén ca
tra giai doan uong 60 ngay tudi ghi nhén sy hién
dién cuia hai nhém tac nhén gay bénh chinh la
ky sinh trung Trichodina spp (ky sinh trén mang
va da) va cac ddu hiéu xuét huyét do vi khudn
Aeromonas spp va E. ictaluri & thoi diém ca 19
ngay tudi. Tuy nhién, mic d6 nhiém trong thoi
gian thi nghiém dugc kiém soat & mtic thap,

chua du gay chét hang loat. Diéu nay gian tiép
cho thdy cac tac nhan gay bénh nay khong phai
la nguyén nhén chinh anh huéng tiéu cuc dén ty
1¢ s6ng chung ctia dan ca uong trong diéu kién
thi nghiém. Dong cd chon loc lam tang kha nang
khang bénh gan than mu khong lam suy giam
tang trudng nho vao tuong quan thuan. Bén
canh do, cac nghién ctiu budc dau chiing minh
rang udc tinh cac thong s6 di truyén tinh trang
khang bénh gan thdn mu & ca huong cho thay
hé s6 di truyén cao (0,43 - 0,55) (Tran & ctv,,
2021). bdc biét, viéc chon loc dong ca lam tang
kha ning khang bénh gan than mu khong lam
suy giam tang trudng nhad vao tuong quan thuan
gitia hai tinh trang. Ké qua nay la co sé quan
trong dé tiép tuc phat trién cac dong ca gidng co
chét lugng toan dién, viia c6 toc do sinh trudng
cao viia ¢6 kha ndng chong chiu bénh tét ngay tu
giai doan uong.

Ky sinh trung Trichodina spp.

Ba dong ca déu c6 su hién dién ctia Trichodina
spp, ty 1é nhiém va cudng d6 nhiém cua nhém
Dai chiing cao nhét (Bang 4). Ty 1é nhiém & dong
ca tang trudng va khang bénh chi 10%. Cudng
d6 nhiém trung binh & mtc “+”, cho thiy s6
lugng ky sinh trén moi cd thé thap, chua du gay
t6n thuong nghiém trong dén mang, da ca. Khi
cuong do nhiém cao, Trichodina spp. cé thé gay
rach biéu mod mang, cin trg trao déi khi va lam
ca suy kiét, dé nhiém thém cac bénh co hoi khac
(Bui, 2006).

Bang 4. Két qua nhiém ky sinh trung Trichodina spp.

Nhoém ca Ty 1é nhiém (%) Cuong d6 nhiém (%) Thoi gian nhiém bénh (ngay tudi)
Tang trudng 25,0 10 (+) 19
Khang bénh 20,0 10 (+) 19

baéi chiing 36,4 30 (++) 19
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Kiém tra vi khuin dinh ky

Tai thoi diém 19 ngay tudi vi khuén Aeromonas
spp. dugc phat hién & ca ba nhém ca thi nghiém.
Tuy nhién, mét d6 khuén lac 6 hai nhom ca chon
giong, dao dong 13 - 28 khudn lac/5 cd thé, thap
hon so v6i nhom déi chiing, 60 khudn lac/5 ca
thé. Trong su6t thoi gian thi nghiém, khong ghi
nhan biéu hién lam sang nghiém trong hay ty
1é chét bat thuong nao lién quan dén bénh xuit
huyét va bénh gan than mu. Két qua nay cho
thdy kha nang khang vi khuén cua cic dong ca
da dugc cai thién thong qua chon loc di truyén
(Tran & ctv., 2021).

Trong sudt giai doan uong tii 0 - 60 ngay
tudi, tinh hinh bénh tuong déi 6n dinh gitia cac
nghiém thtc... Nhom ca ting trudng va khang
bénh c6 ty 1¢ nhiém ky sinh thap hon, méat d6 vi
khudn thép hon so v6i nhém déi chiing.

Mtic d6 nhiém ky sinh trung va vi khuin
déu & miic thdp c6 thé do mot sé nguyén nhéan
khach quan i) Cac yéu t6 dau vao nhu hé thong
bé uong, nudc cép, ca bot dugc xt ly t6t, khong
nhiém mam bénh; ii) quy trinh chdm séc, quan
ly dugc thuc hién chat ché; ii) viéc ap dung cac
giai phap ky thuat ho trg nhu che bat kin nham
han ché bién dong moi truong do thoi tiét, ting
cuong siphon day va xt dung vi sinh dinh ky.

4. Két Luan va bé Xuat
4.1. Két luan

Tang trudng (vé chiéu dai va khdi lugng)
va ty 1é séng ctia dong ca tang trudng va khang
bénh déu cao hon dong déi chiing. Trong suot
qué trinh uong, tdc nhan gay bénh dugc phat
hién xudt hién trén ca ba nhom ca, tuy nhién,
muc do nhiém thdp va khong ghi nhan hién
tugng bung phat bénh. Cac dong ca ting trudng

va khang bénh c6 ty 1é nhiém ky sinh thap hon,
mat d6 vi khuén thap hon so v6i dong d6i ching.
Két qua nay cho thdy ca tra bdt c6 nguodn goc
tu cdc chuong trinh chon gidng tang trudng va
khang bénh dat hiéu qua uong nudi cao hon so
v6i dong ca thuong mai chua qua chon loc.

4.2. Dé xuat

Ung dung trong san xuét giéng: Uu tién st
dung ca bot dugc san xuét ti cd bd me chon dé
cai thién tang trudng va ty 1¢ séng cho cé giong
giai doan uong.

M6 rong danh gia: M& rong quy mo theo doi
dén cudi giai doan giong d€ xdc nhan hiéu qua
kinh t€ va chat lugng cac dong chon gidng.

Hoan thién di truyén: Nghién ctiu thém vé
tuong quan di truyén gitia tang truéng va khang
bénh dé xay dung chién lugc chon giong da tinh
trang hoan chinh, nang cao chét lugng toan dién
clia ca giong.

Loi Cam Doan

Tac gia cam doan cac s6 liéu, két qua va trich
dan tai liéu tham khao cta bai bdo “Péanh gia
sinh trudng, ti 1¢ song va kha nang khang bénh
giai doan 60 ngay tudi ctia dong cé tra chon loc
tang truong nhanh va khang bénh gan than mu”
la trung thuc.

L&i Cam On

Nghién ctiu dugc thuc hién trong khuoén
khd dé tai cAp B “Nghién ctiu chon giong ca
tra (Pangasianodon hypophthalmus) khang bénh
gan than mu, 2023 - 20257 Bo Nong Nghiép va
Moéi truong. Chén thanh cdm on Lanh dao va
cac can bo tai Trung tdim Qudc gia Giong Thuy
san Nudc ngot Nam B¢ da tao diéu kién va ho
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trg cho nhém nghién ctiu thuc hién cac nghién
ctiu lién quan.
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ABSTRACT

The objective of this study was to evaluate the effect of alkaline-
treated rice straw, combined with urea and quicklime powder, on
the methane emission reduction in vitro in daily diets at the Center
for Research and Technology Transfer, Nong Lam University, Ho
Chi Minh City, Vietnam. The study was conducted using a single
factor completely randomized design, with rice straw treatment
as the experimental factor, including (1) a control diet currently
applied at the farm containing untreated rice straw (UTRS) and
(2) a treatment diet in which untreated rice straw was replaced
with alkaline-treated rice straw (ATRS). The results showed that
alkaline treatment improved the nutritional values (CP, NDF, ADF,
GE, DE, and ME) of rice straw. The total volume of gases produced
from the control diet was 215.50 mL per incubation bottle at
12 h and 415.00 mL per incubation bottle at 24 h, which were
significantly higher than those from the experimental treatment
(171.33 and 370.83 mL per incubation bottle, respectively) (P <
0.001). The volume of methane produced at 12 and 24 h in the
UTRS (23.70 and 56.02 mL per incubation bottle, respectively)
was significantly higher than that in the ATRS (16.28 and 41.46
mL per incubation bottle, respectively) (P < 0.001). The ratios and
volume of methane produced per g of dry matter of feed at 12 and
24 h were also significantly lower in the ATRS (P < 0.001). In brief,
alkalization of rice straw with urea and quicklime powder in the
daily diets of cattle appears to improve the nutritional value and
digestibility of rice straw, as well as reduce methane emissions
in vitro, contributing to the development of a sustainable cattle
industry in tropical regions.

Cited as: Nguyen, T. Q., Le, P. T. B, Duong, K. N., & Nguyen, H. T. (2026). Effects of alkaline-
treated rice straw in bovine diets on in vitro methane production. The Journal of Agriculture and

Development 25(5), 69-77.
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1. it Vin Dé

TP. H6 Chi Minh

TOM TAT

Nghién ctu dugc thuc hién nhim danh gid anh hudng ctia rom
lda xt ly kiém (két hop uré va voi séng) trong khiu phan an hing
ngay nuodi bo dén kha ning giam sinh khi mé-tan in vitro tai Trung
tam Nghién ctiu va Chuyén giao Khoa hoc Cong nghé, Truong Dai
hoc Nong Lam TPHCM. Thi nghiém dugc bo tri theo kiéu hoan
toan ngau nhién mot yéu t6 la phuong phap xt ly rom lua, gébm (1)
nghiém thtic d6i ching 1a khdu phan co ban dang dp dung tai trai
c6 rom chua xt ly (PCRKU) va (2) thi nghiém la kh&u phén co
ban tai trai va thay thé rom chua xt ly bang rom @ kiém (TNRU).
Két qua cho thdy rang t kiém da cai thién gid tri dinh dudng (CP,
NDEF, ADE GE, DE va ME) ctia rom lta. Tong thé tich céc loai khi
sinh ra tii 16 PCRKU luc 12 (215,50 mL/binh 1) va 24 gi¢ (415,00
mL/binh 1) cao hon ddng ké so v6i TNRU (tuong ting 171,33 va
370,83 mL/binh 1) (P < 0,001). Thé tich khi mé-tan sinh ra lic 12
va 24 gig ¢ 16 PCRKU (23,70 va 56,02 mL/binh @) cao hon dang
ké so v6i TNRU (16,28 va 41,46 mL/binh 1) (P < 0,001). Ty 1é va
thé tich khi mé-tan sinh ra trén g thuc liéu luc 12 va 24 gio cing
thép hon dang ké 616 TNRU (P < 0,001). Nhin chung, kiém hoa
rom lta trong khdu phan an nu6i bo 1a mét hudng di tiém ning
nham cai thién gia tri dinh dudng va ty 1é tiéu hoa cta rom, ciing
nhu lam giam phat thai khi mé-tan trong chan nuéi bo, gép phan
phat trién chan nudi bén viing & vung nhiét déi.

nha kinh tii nganh chén nuo6i, dac biét 1a khi mé-
tan (CH,) sinh ra tii qud trinh 1én men da c6 cta

Hién nay, van dé thi€u thtic an tho xanh dang
dién ra trdm trong & nhiéu dia phuong tai Viét
Nam, ddc biét la vao mua kho (Nguyen & ctv.,
2021) do muc dich dat trong c6 dang dan bi giam
cung gia cdc nguyén liéu thic an chan nudi ngay
cang tang (Hoai, 2022). Hon nta, phat thai khi

bo, dang la mdi quan tam l6n trong boi canh bién
d6i khi hau toan cau. Theo IPCC (2006), CH, c6
tiém nang gay néng gap 28 lan so véi CO, trong
chu ky 100 ndm, va phan I6n lugng CH, trong
chén nudi bat nguodn tu hoat dong tiéu hoa cta
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bo. Do d6, viéc tim kiém giai phap nhdm giam
thiéu khi mé-tan nhung giai quyét dugc vin dé
thiéu thtic an thdé xanh cing dam bao hiéu qua
dinh dudng la can thiét.

Rom lua la ngudén phu phdm dé6i dao, phd
bién trong khiu phan nudi bo tai Viét Nam, tuy
nhién ham lugng lignin va silica cao lam giam
kha nédng tiéu hda (Nguyen & ctv., 2001; Agbagla-
Dohnani & ctv., 2003). Cac phuong phap xt ly
kiém nhu dung uré, voi song, hoac két hgp da
dugc chiing minh 1a cai thién gia tri st dung,
ty 1¢ tiéu hda clia rom va kha ndng sinh truéng
ctia bo thit (Nguyen & ctv., 2001; Nguyen & ctv.,
2025), dong thoi cing c6 thé anh hudng dén hé
vi sinh vat da cd va san sinh khi CH, (Wanapat
& ctv,, 2009; Nguyen & ctv., 2022). Tuy nhién,
muc do phat thai khi mé-tan tu viéc xt ly rom
laa c6 thé con phu thudc vao cac thuc liéu khic
trong khdu phan nudi bo (Inthapanya & Preston,
2014) va nhiéu yéu t6 khdc. Vi vay, cac nghién
cliu xt ly rom laa trong khiu phan an dén kha
nang gidm sinh khi mé-tan in vitro tai cac trai
bo & Viét Nam v6i khdu phan an co ban dang
ap dung tai trai la rdt can thiét d€ c6 thém co s&
d liéu cho nhiing gidi phap tan dung phu phdm
nong nghiép hiéu qua va bén viing tai Viét Nam.

Do d6, muc tiéu cta nghién ciu nham danh
gia anh hudng ctia rom lta xt ly kiém bang uré
két hgp voi s6ng trong khiu phan an hang ngay
dén kha nang giam sinh khi mé-tan in vitro dé

g6op phén khang dinh tiém ning 4p dung gidi
phdp xu ly rom dé€ ning cao hiéu qua st dung
thiic dn tii nhiing nguén phu phidm dia phuong
trong chan nudi bo, gép phan phat trién chan
nudi bén viing va than thién méi trudng.

2. Vat Liéu va Phuong Phap Nghién Ciu
2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tii thang 3 dén 5
nam 2024 tai Trung tdm Nghién ctiu va Chuyén
giao Khoa hoc Cong nghé, Truong Pai Hoc
Nong Lam, TP. H6 Chi Minh.

2.2. Phuong phap nghién ctu
2.2.1. Bo tri thi nghiém

Thi nghiém dugc b6 tri theo kiéu hoan toan
ngau nhién mot yéu t6 la phuong phap xt Iy rom
lda, gom nghiém thic d6i chiing la khdu phan
co ban dang ap dung tai trai c6 rom chua xu ly
(PCRKU) va nghiém thtc thi nghiém la 13 khdu
phan co ban dang ap dung tai trai va thay thé rom
chua xt ly bang rom u kiém (TNRU) (Bang 1).
Khau phén co ban st dung thuc té tai trai trong
thi nghiém nay bao gém 24% bui malt, 38% ba
dau nanh va 0,2% premix vitamin-khodng két
hop 37,8% rom lua (Nguyen & ctv., 2025). Moi
nghiém thtc dugc lap lai 6 lan, tuong ting véi 6
binh G khac nhau cho 6 mau thic dn khéc nhau

tit moi nghiém thc.

Bang 1. So do b tri thi nghiém danh gia xt ly rom laa 1én phat thai khi in vitro

Nghiém thtic Xt ly rom S6 1an ldp lai (n)
baéi chiing Khong 6
Thi nghiém U kiém 6

2.2.2. Phuong phdp 4 kiém

Lay 20 g uré va 20 g voi bot dang voi
song (ham lugng CaO > 65%) cho vao thung

chtia 1 L nudc, khudy déu va tudi 1én 1 kg
rom lta, va cho vao bao nylon, nén chit, cot
kin va u trong 7 ngay, sau do 14y rom da a dé
tién hanh thi nghiém.
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2.2.3. Quy trinh phan tich khi in vitro

Quy trinh do khi mé-tan bdng hé thong 1én
men in vitro theo quy trinh chuén da dugc miéu
ta chi ti€t trong cong bé gan day cua Inthapanya
& ctv. (2011). Qu4 trinh chudn bi mau va thuc
hién 1én men in vitro tuan thi nghiém ngdt diéu
kién yém khi, nhiét d6 6n dinh 38°C va thai gian
u kéo dai 24 gi®, nham mo phong quaé trinh lén
men trong da co.

Dich da c6 dé dugc ldy tii 16 m& ngay sau khi
dé dugc giét md. Trong nghién ctiu nay, dich da
cd dé dugc st dung thay cho dich da cé bo do
diéu kién thuc té tai 106 m6 thuin lgi hon cho viéc
thu dich da c6 dé tai thoi diém thuc hién nghién
ctiu nay, dong thoi hé vi sinh véat da co cua dé
¢6 nhiéu diém tuong dong véi bo nén van dam

bao tinh khoa hoc ctia thi nghiém in vitro. Dich
trong da cd dugc loc truc tiép qua 2 16p vai dé
loai bo lugng thiic an con sét lai, dich loc dugc
chtta trong binh gitt nhiét d€ gitt 4m (binh thuy),
sau d6 chuyén nhanh dén phong thi nghiém ctia
Trung tam Nghién ctiu va Chuyén giao Khoa
hoc Cong nghé¢, Truong Dai Hoc Nong Lam, TP.
Ho6 Chi Minh dé tron. Tong 12 g vat chat kho
co chit dugc tron véi 0,24 L dich loc da co va
0,96 L dung dich buffer (Bang 2). Hén hgp nay
dugc chta trong binh 1én men dung tich 2 L,
dugc bom day thém bang CO, d€ tao moi truong
yém khi va u trong bé & 38°C trong 24 gis. Moi
nghiém thuc dugc lap lai 6 1an, tuong tng véi 6
binh 0 khac nhau cho 6 mau thtic én khac nhau
tt moi nghiém thiic.

Bang 2. Thanh phan c6 trong dung dich buffer dung trong thi nghiém!’

Lugng  CaCl, NaHPO,12HO NaCl ClI MgSO,7H,O NaHCO, Cysteine
g/lit 0,04 9,30 0,47 0,57 0,12 9,80 0,25
"Tilley & Terry (1963).

2.3. Cac chi tiéu danh gia

Thanh phéan hoéa hoc va gid tri dinh dudng
ctia cac loai thic dn trong khiu phan: Tién hanh
thu thip cdc mau thic an ctia khiu phén an tai
trai theo tiéu chudn TCVN 13052:2021 (VS,
2021) gébm rom laa kho, rom 0 kiém, ba nanh
va bui malt. T4t cd cac mau dugc phén tich vt
chat kho (VCK), dam tho (CP) va xo tho (CF)
theo AOAC (1990; 2005); xo trung tinh (NDF)
va x0 axit (ADF) dugc phan tich theo Soest & ctv
(1991); béo tho (EE), nang lugng tho (GE), ndng
lugng tiéu hoa (DE) va nang lugng trao d6i (ME)
dugc tinh toan theo cong thtic do Sauvant & ctv.
(2004) dé xuat.

Tong thé tich cac khi sinh ra: Pugc do truc
tiép bang su di chuyén clia muc nudc trong binh

thu khi da dugc chia vach 50 mL sau 12 va 24 gio
1én men in vitro.

Noéng d6 khi mé-tan (CH,): Dugc do bing
may do chuyén dung Crowncon-Triple Plus tai
cac thoi diém sau 12 va 24 gio 1én men in vitro.

Thé tich khi CH, (mL) = Téng lugng khi sinh
rax Néng d6 khi CH, / 100.

Thé tich khi CH,/g thuc liéu 0 (mL/g) = Thé
tich khi CH, (mL) / S6 g mau thi nghiém.

2.4. Xii 1y 56 liéu

S6 liéu dugc thu thip va xi ly so bd biang
phan mém Microsoft Excel 2016 va sau do, dugc
xt ly thong ké bing phan mém Minitab 16.2.0
(Minitab Inc., State College, Pennsylvania, PA,
USA) theo bé tri thi nghiém hoan toan ngau
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nhién 1 yéu t6. Cac gia tri dinh lugng dugc duge
trinh bay dudi dang x + SD va so sénh bing
phuong phdp phan tich phuong sai theo trac

nghiém Turkey. Su khac biét c6 y nghia ctia yéu
t6 nghién ctiu khi P < 0,05.

7

3. Két Qua va Thao Luén

3.1. Thanh phan héa hoc va gia trj dinh dudng

Hinh 1. So sanh mau sac rom lta kho khong G (trai) va rom lda sau khi @ kiém 7 ngay (phai).

Rom laa kho ¢6 ty 1¢ VCK rit cao (91,06%),
nhung lai chita lugng CP rat thap (3,61%) va ham
lugng NDF cao dat 73,11% va ADF la 49,67%
(Bang 3). Pay la nhiing yéu t6 han ché khién
rom kho kho tiéu hda va co gia tri dinh dudng
thép trong khiu phan bo (Aquino va ctv., 2020).
Sau khi dugc xt ly bang phuong phap u kiém,
rom lda da cai thién ddng ké vé chat lugng dinh
dudng khi ham lugng CP ting lén, cung NDF
va ADF giam xudng. Quan sat thuc té ciing cho
thdy rom sau 0 c6 mau vang sam va mém hon so
v6i rom kho ban dau (Hinh 1). Su thay d6i nay
chiing t6 qua trinh xti ly da pha vé mdt phan cau
trac lignocellulose, yéu t6 chinh gay can tré tiéu
hoa, tii d6 lam giam lugng xo khong tiéu hoa va
nang cao kha ning tiép can cta vi sinh vat da
cd t6i cac thanh phan hiiu dung trong thuc vat
(Aquino & ctv., 2020). So véi cac phuong phap
xu ly khdac nhu xt ly nhiét hodc NHj, viéc két
hop uré va voi séng viia cai thién gia tri dinh
dudng viia cung cdp ngudn nita dé tiéu cho vi

sinh vat da co, tao diéu kién cho nhém vi khuin
sinh propionat phdt trién; tit do, gidam lugng
hydro di vao con dudng sinh CH, (Wanapat &
ctv,, 2009; Nguyen & ctv., 2022). Két qua nay phu
hop véi nhiing két qua nghién ctu trudce day cho
xti ly rom béng kiém 13 mot trong nhiing bién
phdp hiéu qua dé nang cao gia tri st dung rom
(Sarnklong & ctv., 2010; Nguyen & ctv., 2025).
Hon nta, két qua nghién ctu nay cling da chi
ra rang viéc u kiém rom véi viéc uré két hgp voi
song (CaO) thi khong chi cai thién thanh phan
héa hoc ma céc gid tri ning lugng (GE, DE va
ME) ctia rom kho déu dugc cai thién hon.

Ngoai rom, hai loai thiic dn khac trong khiu
phéan thudc nhém thiic én tinh la ba ddu nanh
va bui malt dugc sti dung nhdm can dé6i dinh
dudng va ty 1é ning lugng-dam trong khiu phén.
Ba dau nanh c6 ham lugng CP cao dat 20,70%
VCK va néing lugng trao d6i (ME) tuong déi cao
dat 13,90 MJ/kg VCK; con bui malt cing cung
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cdp lugng dam kha cao dat 12,23% VCK va gia
tri ME tuong doi cao dat 11,2 MJ/kg VCK. Viéc
két hgp rom lua da xt ly v6i cac nguén dam nay
trong khau phan TMR khong chi nang cao gia tri

dinh duéng ma con gép phén 6n dinh qua trinh
lén men da co, cai thién hiéu qua st dung thic
an, kha nédng tiéu hoa va lugng VCK tiéu thu &
bo (Nguyen & ctv., 2025).

Bang 3. Bang thanh phén dinh dudng thuc liéu trong khdu phan

Gia tri dinh dudng Rom lua kho Rom u kiém Ba nanh Bui malt
VCK (%) 91,06 92,06 40,04 91,66
CP (% VCK) 3,61 7,79 20,70 12,23
CF (% VCK) 33,10 32,20 4,83 12,32
NDF (% VCK) 73,11 63,50 33,96 70,86
ADF (% VCK) 49,67 42,17 25,07 29,14
EE (% VCK) 1,38 1,25 1,64 1,48
GE (M]J/kg VCK) 14,90 15,60 16,80 17,20
DE (M]/kg VCK) 7,00 8,80 16,90 13,60
ME (M]/kg VCK) 5,74 7,20 13,90 11,20

Ghi chii: VCK, vat chdt khé; CB, dam thé; CE xd thé; NDE xo trung tinh; ADF, x0 axit; EE, béo tho; GE, ndng
lugng thé; DE, ndng lugng tiéu héa; ME, nang lugng trao doi.

3.2. Anh huéng ctia rom @ kiém 1én giam thai mé-tan in vitro

Bang 4. Tong thé tich (mL/binh @) cac loai khi

” ) n Tong thé tich khi sinh ralic  Téng thé tich khi sinh ra luc
Nghiém thtic £ 1 x - N - N
(mau thic dn) 12 gi6 (mL/binh 1) 24 gio (mL/binh u)
béi chiing 6 215,50 + 8,34 415,00* £ 19,75
Thi nghiém 6 171,33° £ 6,53 370,83 + 18,82
p < 0,001 < 0,001

Cdc chit cdi khdc nhau 6 moi ¢t chi sy khdc biét ¢6 y nghia (P < 0,001).

Tong thé tich cac loai khi sinh ra sau 12 va 24
gio lén men in vitro c6 su khac biét ro rét gitia
nghiém thtic déi chiing v6i rom lua chua qua xu
ly va thi nghiém véi rom lta da G kiém (P < 0,001;
Bang 4). Cu thé, khéu phan an chita rom khong
xt ly da sinh ra lugng khi trung binh la 215,50
mL/binh @ ltic 12 gio u va cao hon dang ké so véi
nghiém thtc thi nghiém véi 171,33 mL/binh a
(P <0,001). Sau 24 gi¢ 1én men, tong thé tich khi
6 DCRKU (415,00 mL/binh 0) va cao hon so véi
TNRU (370,83 mL/binh @) (P < 0,001).

Két qua nay cho thay ring viéc xt ly rom 1
kiém bédng uré va voi song da lam giam dang ké
toc do sinh khi trong giai tii 0 dén 24 gi6. Nhu
vay, tac dung chinh cua xt ly kiém la giup 6n
dinh hé vi sinh vat va giam cuong do sinh khi
meé-tan, vi qua trinh 0 kiém gitp phd v cau tric
lignocellulose trong rom, tii d6 lam giam ham
lugng xo khong tiéu héa (nhu NDF va ADF), cai
thién kha nang phan giai chat hiiu co, cing dong
thoi giam téc do 1én men va lam cham qua trinh
sinh khi mé-tan (Sarnklong & ctv., 2010).
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Bang 5. Thé tich, phan tram va thé tich khi mé-tan sinh ra trén g thuc liéu

Su san sinh khi mé-tan trong h¢ thong 1én men in vitro

Nghiém n
. x The tich trén o thuc lié
thic (mau) Ty 1¢ (%) Thé tich (mL/binh &) Etichtréngt }Ic iéu
(mL/g VCK 1)
Thoi diém 12 gio 24 gio 12 gis 24 gio 12 gis 24 gio

béiching 6
Thi nghiém 6

11,00* + 0,63 13,50* + 0,84 23,70 + 1,55 56,02° + 4,22 1,98*+ 0,13 4,67* + 0,35
9,50°+ 0,83 11,17°+ 0,41 16,28+ 1,57 41,46° + 3,48 1,36" + 0,13 3,46° + 0,29

p < 0,001 < 0,001

< 0,001

< 0,001 < 0,001 < 0,001

Cdc chii cdi khdc nhau & méi cot chi sy khdc biét ¢6 ¥ nghia (P < 0,001).VCK: vt chdt kho.

Ty 1¢é khi mé-tan sinh ra lic 12 va 24 gio sau
khi @ ¢ 16 doéi chling dung rom lta chua qua xt
ly lan lugt la 11,00 va 13,50%, cao hon dang ké so
v6i 16 thi nghiém dung rom lua da kiém hoa lan
lugt 9,50 va 11,17% (P < 0,001; Bang 5). Ttong
ty, thé tich khi mé-tan sinh ra lac 12 va 24 gio
sau khi t §16 d6i chiing lan lugt la 23,70 va 56,02
mL/binh @, cao hon déng ké so v6i 16 thi nghiém
1an lugt 16,28 va 41,46 mL/binh @ (P < 0,001).
Thé tich khi mé-tan sinh ra trén g thuc liéu lac
12 va 24 gio (1,98 va 4,67 mL/g VCK @) cling cao
hon dang ké so véi 16 thi nghiém (1,36 va 3,46
mL/g VCK 1) (P < 0,001). Két qua nay cho thay
rang xt ly rom bang uré két hgp voi sdng co tac
dung goép phan giam dang ké khi mé-tan sinh ra,
c6 thé tlt viéc cdu tric va thanh phén cta rom
bi thay ddi theo hudng c6 1gi cho hé vi sinh vat
da co, gitp vi khudn da c6 dé bam vao, 1én men,
tiéu héa hon, hodc cai thién cin bang vi sinh da
cd theo hudng tao ra nhiéu axit propionic hon
(dt lugng nito va pH phu hgp thi nhém vi sinh
vat tiéu hoda tét hon tao ra nhiéu acid propionic
hon) (Nguyen & ctv., 2001; Polyorach & ctv,
2018). Bashar & ctv. (2024) ciing cho thdy rang
nguyén liéu thic dn ti cdc ngudn thic dn phd
bién & ving nhiét déi c6 kha nang tiéu hda cao
hon thi c6 kha ning gidm phat thdi CH, trong
viéc xay dung khiu phan an cho bo, gop phan

cai thién nang suit dong thaoi giam tac dong cta

chan nuoi dén moi truong.

Tu dé cho thdy viéc st dung rom 0 kiém
trong khdu phan an moéi ngay nuoi bo da co thé
cai thién gia tri dinh dudng ctia rom laa, goép
phén giam phat thai tong cac loai khi va khi mé-
tan sinh ra. Ddc biét, gop phan khing dinh tiém
nang 4p dung giai phap xt ly rom d€ khac phuc
thuc trang thiéu thic dn tho xanh dang dién ra
6 nhiéu noi tai Viét Nam (Nguyen & ctv., 2021)
trong chién lugc giam phat thai khi nha kinh va
nang cao hiéu qua st dung thtic an ti nhiing
ngudn phu phdm dia phuong trong chin nuoi
bo (Nguyen & ctv,, 2022; Nguyen & ctv., 2025),
g6p phén phat trién chan nu6i bén viing va than
thién moi trudng.

4. Két Luan

Trong diéu kién thi nghiém in vitro, ap dung
u kiém rom trong khéu phén dn hing ngay cta
bo da c6 thé cai thién gia tri dinh dudng ctia rom
laa, gép phén gidm phat thai téng cac loai khi
va khi mé-tan sinh ra. Ddc biét, gop phdn khing
dinh tiém néing 4p dung giai phap xu ly rom dé
khac phuc thuc trang thiéu thic an tho xanh
dang dién ra ¢ nhiéu 6 Viét Nam trong chién lugc
giam phat thai khi nha kinh va ndng cao hiéu qua
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st dung thtic dn ti nhiing nguén phu phim dia
phuong trong chin nu6i bo, gép phan phat trién
chdn nuoi bén viing va than thién moi trudng.
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ABSTRACT

This study investigated the effects of supplementing farm-used
antibiotics (AB) and a Vietnamese herbal product (TMV) in the
diets of Anh Dao ducks. A total of 1,200 one-day-old ducks were
randomly allocated to four experimental groups with two factors:
AB and TMV (group 1: No AB and 0 g TMV; group 2: No AB and
3 g TMV; group 3: With AB and 0 g TMV; group 4: With AB and
3 g TMV). Ducks were raised until 35 days of age. Results showed
that survival rates were relatively high in all groups (> 97%).
The weekly live body weight of ducks in groups receiving AB or
TMV was significantly higher than that of group 1 (P < 0.001).
Ducks in groups 3 and 4 also had higher live body weights than
those in group 2 (P < 0.05). Additionally, there was an AB x TMV
interaction for the live body weight (P < 0.001). Feed intake and
body weight gain in groups 2, 3, and 4 were all higher than those in
group 1, especially during weeks 3, 4, and 5 (P < 0.05). There were
no significant differences in feed conversion ratio among groups
(P>0.05). At 35 days of age, AB, TMV, or their interaction did not
affect the flock uniformity of Anh Dao ducks (P > 0.05). Briefly,
dietary supplementation of AB and TMYV, either individually or in
combination, had positive effects on feed intake, growth rate, and
live body weight in Anh Dao ducks.

Cited as: Bui, P. T. K, Cao, T. P. U, Tran, C. T. D,, Le, T. T., & Che, T. M. (2026). Effects of dietary
supplementation with antibiotics and herbs on the growth performance of Anh Dao ducks. The
Journal of Agriculture and Development 25(5), 78-88.
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1. it Vin Dé

Trai Vit Ng6 Thi Huynh Nga, Tay Ninh

TOM TAT

bé danh gid hiéu qua viéc b6 sung nhém khang Sinh (KS) hién
dung tai trai va ché phdm Thao Mdc Viét (TMV) vao thtic an anh
hudng 1én sinh trudng cta vit Anh Dao, khao sat dugc thuc hién
v6i 1.200 vit 1 ngay tudi, phdn ngau nhién véi ty 1é trong mai nhu
nhau vao 4 nghiém thic, véi 2 yéu t6 KS va TMV (NT1: Khong
KS + 0 g TMV; NT2: Khong KS + 3 g TMV/kg thtic an; NT3: Co
KS + 0 g TMV; NT4: C6 KS + 3 g TMV/kg thtic 4n), vit nudi dén
35 ngay tudi. Két qua cho thay ty 1é séng ctia vit & cac nghiém thic
kha t6t (> 97%). Khdi lugng song (KLS) cua vit theo tuin & cac
NT2, 3 va 4 1a t6t hon so véi NT1 (P < 0,001). Vit 8 NT3 va NT4
ciing c6 KLS cao hon vit 8 NT2 (P < 0,05). Ngoai ra, c¢6 su tuong
tac khi dung KS va TMV 1én KLS cua vit (P < 0,001). Lugng thtic
an va tang KL vit & cac nghiém thiic 2, 3, 4 déu cao hon NT1, thé
hién ro tii tudn thi 3, 4, 5 (P < 0,05). V& hé s6 chuyén hoa thic an,
khong c6 sy khac biét gitia cac nghiém thiic (P > 0,05). O 35 ngay
tudi, KS, TMV hay su tuong tac cua ching da khong anh hudng
dén ty 1¢ dong déu ctia dan gitia cac nghiém thtc (P > 0,05). Tom
lai, viéc b6 sung KS va TMV riéng 1é hay két hgp da c6 nhiing anh
hudng tich cuc 1én lugng thiic an tiéu thy, téc do sinh trudng va
khéi lugng song cua vit Anh Dao.

sinh hoc va ché phdm thdo moc thay thé khiang

Trong xu thé phét trién néng nghiép, nganh
chin nuo6i gia cdm da va dang c6 nhiéu chuyén
bién tich cuc, v6i cdc mo hinh san xuat an toan
sinh hoc, giam khdng sinh va nang cao chat
lugng. Theo nhiéu nghién ctiu, viéc giam dung
khang sinh trong chdn nuo6i da tré thanh dinh
huéng toan cau. Cac nudc chau Au, My va chau
A dang chuyén manh sang sti dung céc phu gia

sinh trong chin nudi vita dam bao ning sudt va
giam rai ro vé stic khoe cong dong (Abdelli &
ctv., 2021; Alem, 2024). Tai Pong Nam A, nghién
ctu trén vit Alabio cho théy viéc b sung cac thao
moc c6 chiia curcumin va allicin gitp cai thién
tang trong, hé s6 chuyén hod thiic an va ty 1é s6ng
so v6i nhom déi chiing (Windisch & ctv., 2008;
Biyatmoko & ctv., 2021; Masood & ctv., 2022).
¢} Trung Qudc, theo Ren & ctv. (2024) ghi nhan
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viéc st dung chét phu gia c6 ngudn goc thuc vat
giup cai thién tang trudng, chat lugng thit va hé
vi sinh rudt trén gia cam nudi cong nghiép.

Tai Viét Nam, theo Nguyen & ctv. (2015) va
Ho & Nguyen (2019) ché phdm thao moc viét co
hiéu qua giup ting stic dé khang, 6n dinh hé tiéu
hda, ho trg tang trong va cai thién chat lugng thit
O gia cam trén ga va ngan; hay theo Biyatmoko &
ctv. (2021) trén vit Alabio ciing da ghi nhan hon
hgp thao moc gitp cai thién tang trong va hé s6
chuyén hoa thtic dn, hon niia chua c6 nhiéu da
liéu trén vit Anh Dao sti dung thao moc trong
diéu kién trai thuong phdm tai Viét Nam.

V6i cac co s6 trén, viéc tim hiéu anh hudng
cua b8 sung khang sinh va ché phdm c6 nguon
goc thao mdc ty nhién vao thic an dén sinh
trudng vit Anh Dao trong suét qua trinh chan
nuoi la can thiét cho viéc bd sung cac dan liéu
thuc nghiém cu thé d€ dinh hudng chan nuéi vit
theo huéng an toan, khong khang sinh, bén viing.

2. Vat Liéu Va Phuong Phap

2.1. Vat liéu va dong vat thu nghiém

Thi nghiém st dung ché phdm Thao Mdc Viét
(TMV goém: toi - nghé - gting) dugc san xuét

Bang 1. Chi tiét cac nghiém thtc thi nghiém

bdi cong ty Biovita va Nhom khang Sinh (KS)
cta trai, v6i nhiéu loai khang sinh khac nhau
(Lincospec la thudc phdi hop gitia Lincomycin
va Spectinomycin 500 g/1000 L nudc d€ phong
cac bénh duodng rudt va ho hép giai doan 7 - 8
ngay; Cefalexin 1 kg/1500 L giai doan 9 - 15
ngay tudi dé€ kiém soat nhiém khudn ké phat;
Enrofloxacin 1,5 L va Colistin 1,5 kg/3000 L
giai doan 23 - 30 ngay tudi dé khong ché bénh
duodng rudt va ho hép). Téng 1.200 con vit 1 ngay
tudi giong Anh Pao, trong mai dugc phan ngau
nhién va dong déu & cac nghiém thtic, dugc nudi
dén 35 ngay tai trai Ngdé Thi Huynh Nga, Thanh
Héa, Tay Ninh.

2.2. Phuong phap thi nghiém

Thi nghiém dugc b6 tri theo kiéu hoan toan
ngau nhién 2 yéu t6 (ché phdm TMV va nhém KS
v6i 4 nghiém thiic. Lugng TMV: 0 va 3 g TMV/
kg TA; lugng KS: khong dung KS va cé dung
KS theo liéu dung ctia trai. Vit dugc nuoi trong
kiéu thiét ké chudng lanh kin 3 ting, moéi 16ng
15 con va quy trinh chdm séc nu6i dudng tiém
phong vaccin theo quy trinh ctia trai. Chi tiét cac
nghiém thiic 6 Bang 1 va thanh phan dinh duéng
thiic an & Bang 2.

Khéng Sinh Khong KS Co6 KS

Ché phdm (g/kg TA) 0 3 0 3 T6ng
Nghiém thtic (NT) NT1 NT2 NT3 NT4

Lap lai (16ng) 20 20 20 20 80
S6 vit (con/16ng) 15 15 15 15 15
Tong s6 vit (con/NT) 300 300 300 300 1.200

KS: Khdng sinh; TMV: Thdo Moc Viét; TA: Thiic an.
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Bang 2. Thanh phan dinh dudng thtic an thi nghiém

\ A 1 ~ Ngay tudi

Thanh phan dinh duéng' " R
0-14 15 - xudt chudng

Niéng lugng trao doi (Kcal/Kg, t6i thi€u) 2.900 3.000
Vat chit kho (%, t6i thiéu) 87 87
Protein tho (%, t6i thiéu) 20 17
Xo (%, toi da) 6 7
Canxi (%, t6i thiéu - t6i da) 0,6 -1,3 0,6-1,3
Photpho t6ng s6 (%, t6i thiéu - t6i da) 0,35-0,8 0,35-0,8
Lysine tong s6 (%, toi thiéu) 1,12 0,98
Methionine + cystine tong s6 (%, t6i thiéu) 0,8 0,78

"Thanh phdn dinh dudng thiic dn vit cung cdp bdi cong ty TNHH Deheus.

2.3. Cac chi tiéu khao sat

Ty 1é nuoi séng (TLNS): Ty ¢ nudi s6ng dua
vao s0 vit con séng cudi ky va so vit dau ky, véi
cong thiic: TLNS (%) = (T6ng s6 vit cudi ky/Téng
s6 vit dau ky) x 100.

Khéi lugng song, ting khoi lugng, tiéu thu
thiic dn hang ngay, hé s6 chuyén hoa thtic an: Vit
con dugc cin theo 16ng khi bat dau thi nghiém
va 6 moi tudn. Vit dugc cin cling 1 thoi diém:
vao budi sang trudc khi cho dn. Khéi lugng
song binh quan (KLSBQ) va tang khdi lugng
(TKLBQ) tinh theo cong thtic sau:

KLSBQ (g/con) = Téng khéi lugng can dugc/
T6ng s6 vit dugc can.

TKLBQ (g/ngay) = Tong ting khoi lugng
trong giai doan thi nghiém/T6ng s& ngay
vit hién dién.

Lugng thtic an cho vit an va con lai trong
mang dugc ghi nhan hang ngay dé tinh tiéu ton
thiic an hang ngay (TTTAHN). Ngay vit chét hay
loai thai va khéi lugng co thé vit dugc ghi nhin
dé dua vao cong thiic tinh TTTAHN va tang
trong TKLBQ theo Bui & ctv. (2011), TTTAHN
va FCR tinh theo cong thiic sau:

TTTAHN (g/ngay) = Tong lugng thiic an tiéu
thu/T6éng s6 ngay vit hién dién.

FCR = Téng lugng thiic an tiéu thy/Téng ting
khoi lugng cua vit.

Do dong déu ctia dan: G 7 va 35 ngay tudi,
can tung ca thé vit & cac nghiém thic dé€ tinh ty
1é¢ dong déu vé khoi lugng co thé. Ty 1¢ dong déu
cta dan vit & mdi nghiém thic dugc tinh cong
thiic ctia Vasdal & ctv. (2019) nhu sau:

TLDD (%) =(S6 concd KL cathétrongkhoing
KLSBQ + 10% KLSBQ)/T6ng s6 con x 100%.

2.4. Phuong phap xti ly s6 liéu

S6 liéu phéan tich v6i mo6 hinh tuyén tinh
hon hgp (GLM), 2 yéu t6 thi nghiém la yéu t6
c6 dinh, dung cac trac nghiém F, Tukey va Chi-
square bang R version 4.3.2 (The R Foundation
for Statiscal Computing, 2023). Su khac biét gitia
cac gia tri dugc xem 1a c6 y nghia khi P < 0,05.

3. Két Qua va Thao Luén

3.1. Ty 1é nuoi song
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Két qua vé ty 1¢ nudi song dugc trinh bay
6 Hinh 1. Sau 7 ngay nudi, dan vit c6 giam vé
s6 lugng & cac nghiém thic chi b6 sung khang
sinh (NT3), TMV (NT2) hodc khong b6 sung
ca 2 (NT1). Lac 7 dén 35 ngay tudi, s vit & cac
nghiém thitc déu hao hut nhiéu hon so véi giai
doan dau, do thoi gian nuoi dai hon. Tinh chung
1 - 35 ngay, ty 1é hao hut & nghiém thtic c6 dung
KS két hop 3 g TMV thap (NT4) hon cac nghiém

thtic con lai, véi ty 1é song cao nhat la 98,67%.
Tuy nhién, duéi diéu kién chdn nudi tai trang
trai nay, cac nghiém thtic c6 ty 1é nudi song dat
déu 6 mtc tot trong chdn nudi > 97%. Két qua
nay tuong duong véi nghién ctiu ctia Bui & ctv.
(2025) khi bé sung 1, 2 va 3 g gling, toi, nghé trén
vit Anh Dao tii 1 - 35 ngay tudi c6 ty 1é nuoi song
tit 94,67 - 98,67%.

99.67%
98.33%

99.67%

100%
97.92%

100 1

80 A

60 A

40 A

20 A

98.60%

7-35 NGAY

1-7 NGAY 1-35 NGAY
NT1 BENT2 EBENT3 BNT4

97.92%
97.67%
97.00%
97.67%

Hinh 1. Ti 1¢ nudi sdng (%). Nghiém thtc (NT)1 (P6i chiing); NT2 (Thao Moc Viét);
NT3 (Khang sinh); NT4 (Khang sinh + Thao Mdc Viét).

3.2. Khoi lugng song

Vit c6 khéi lugng s6ng binh quén khi bat dau
thi nghiém & cac nghiém thtic kha tuong dong
nhau (1 ngay tudi, P > 0,05). Sau 1 tuln, cac
nghiém thtic ¢ b6 sung ché pham TMV (263,44
g/con) hodc c6 KS (265,01 g/con) déu c6 khoi
lugng thdp hon roé so véi nghiém thic khong
bé sung TMV (270,34 g/con) va khong khang
sinh (268,78 g/con) véi P < 0,001 (Bang 3). Két
qua cting cho thdy cd su tuong tac gitia KS va
ché phdm TMV & giai doan nay anh hudéng lén
KLSBQ ctia vit nudi (P < 0,05). Nhu vay, trong
giai doan dau tac dung ctia viéc bd sung ché phdm
hodc khang sinh vao thtic an c¢6 gay ra nhiing
tac dong 1én tang trong cua vit, do chua quen
va chua thich ting nén tac dong nay kéo KLSBQ

ctia cac nghiém thtic ¢6 b sung ché phdm hodc
khang sinh déu & mtic thap, tham chi viéc bd
sung ca 2 luc nay da cé sy tuong tac lam khoi
lugng vit lac 7 ngay thdp hon r6 rét. Tuy nhién,
ti tudn tha 2 tré di, KS va TMV da boc 10 vai
tro ho trg sinh trudng va stic song cho dan, nho
vay ma KLSBQ & cac nghiém thtic c6 b sung
KS hodac TMV déu cao hon so vé6i nghiém thtic
khong bé sung (P < 0,01). Hiéu qua nay thé hién
ro nhat vao lac vit xuét chudng (35 ngay tudi), va
0 su tuong tac ro gitia KS v6i TMV anh hudéng
1én khéi lugng vit & khoang 2 tuén cudi giai doan
nudi. Cu thé, trong diéu kién khong dung KS thi
nén dung TMV thay thé sé cho vit c6 khoi lugng
song t6t hon, nhung néu c6 dung KS thi viéc bé
sung thém TMYV la khong can thiét.
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Bang 3. Khoi lugng song binh quan (g/con)

Ngay tudi
TSTK

1 7 14 21 28 35
Ché phdm TMV
n (16ng) 40 40 40 40 40 40
X0 gTMV 52,1 270° 729 1375° 2075° 2851°
X 3 gTMV 51,8 263 732 1400° 21200 2929°
SEM 18,0 1,26 3,34 4,75 7,80 10,9
p 0,181 < 0,001 0,546 < 0,001 < 0,001 < 0,001
Khéng sinh
n (16ng) 40 40 40 40 40 40
X Khong KS 51,8 269° 723b 1361°  2034> 2798
X 6 KS 52,1 265 737 1414*  2161*°  2983°
SEM 18 1,26 3,34 4,75 7,80 10,88
P 0,208 0,037 0,005 < 0,001 < 0,001 < 0,001
Tuong tac
n (16ng) 20 20 20 20 20 20
X Khong KS x 0 gTMV 52,1 2700 722 1343¢ 1985 2724¢
X Khong KS x 3 gTMV 51,5 267 725 1379 2083 2871
X €6 KS x 0 gTMV 52,1 270¢ 736 1407 2165 2978
X C6KS x 3 gTMV 52,0 260° 738 1421 2156° 2987
SEM z25,4 1,78 4,73 6,72 11,03 15,38
p 0,304 0,033 0,901 0,105 < 0,001 < 0,001

“b Cdc gid tri trung binh ciing mgt cot c6 chit cdi khdc nhau thi khéc biét c¢6 y nghia (P < 0,05). TSTK: Tham s6
thong ké; TMV: Thdo Moc Viét.
3.3. Tang khdi lugng tudn dau lam ting trong vit c6 phan thép hon so
khong dung (P < 0,001), tuy nhién dén tuan thu

Két qua vé TKLBQ dugc trinh bay trong Bang )
2 TKLBQ & nhém c6 dung 3 g TMV da bat kip

4. Viéc dung 3 g TMV trong khiu phan trong
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tang trong cua nhom khong dung (P > 0,05) va
cac tun ti€p theo thi nhom cé dung 3 g TMV da
0 tang trong vugt trdi hon so véi khong bs sung
(P < 0,05). Két qua nay giong véi nghién ctiu b

Bang 4. Tédng khoi lugng séng binh quén (g/ngay)

sung curcumin tang hiéu sudt tang truéng va kha
ning chong oxy hoa trén vit thit so véi nghiém
thtic khong b sung (Jin & ctv., 2021).

Giai doan (tuin)

TSTK

1 2 3 4 5 0-5
Ché phdm TMV
n (16ng) 40 40 40 40 40 40
X o gTMV 31,10 64,1 91,9 100° 110° 79,00
X3 gTMV 30,2° 65,5 95,4* 103* 116* 81,4*
SEM 18,4 15,7 0,59 0,93 1,31 0,30
p < 0,001 0,052 0,000 0,026 0,005 < 0,001
Khang sinh
n (16ng) 40 40 40 40 40 40
X Khong KS 30,9 63,5  9LI® 96,1 109" 77,5
X o6 Ks 30,4 66,1° 96,20 106,9° 118 82,9°
SEM 18,4 15,7 0,59 0,93 1,31 0,30
p 0,055 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001
Tuong tac
n (16ng) 20 20 20 20 20 20
X Khong KS x 0 gTMV 31,17 63,1° 88,6¢ 91,7¢ 104° 75,4¢
X Khong KS x 3 gTMV 30,8 63,9° 93,5 100,6° 113 79,7
X 6 KSx 0 gTMV 31,20 65,1 952 108,4° 1160 82,6°
X C6KSx 3 gTMV 29,6 67,0 97,3 105,4%® 119? 83,1°
SEM 26,0 22,3 0,84 1,31 1,85 0,43
p 0,021 0,430 0,100 < 0,001 0,143 < 0,001

“*Cdc gid tri trung binh cung mot cit c6 chit cdi khdc nhau thi khdc biét nhau cé y nghia (P < 0,05). TSTK:

Tham s6 thong ké; TMV: Thdo Moc Viét.

Viéc dung KS két qua cling tuong tu nhu dung
TMYV, cac nghiém thtc cé dung KS déu cho tang
khoi lugng cao hon so véi khong bé sung & cac
tudn 2, 3, 4, 5, kéo theo két qua tinh chung toan
giai doan nghiém thic dung KS cting c6 TKLBQ

cao hon khong dung KS (P < 0,001). Phan tich
tuong tac cho thdy co6 su tuong tac gitia KS va
TMYV khi tinh chung toan giai doan (P < 0,001):
néu khong diing KS thi viéc bd sung 3 g TMV sé
mang lai két qua tang khoi lugng cho vit t6t hon
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(P < 0,05), nhung da dung KS thi viéc b6 sung
thém 3 g TMV chua mang lai khac biét r6 so véi
khong b6 sung (P > 0,05). Cac két qua nay ly giai
r6 hon cho hiéu qua TKLSBQ thu dugc 6 Bang 4
déi véi viéc dung TMV va KS.

3.4. Lugng thiic an tiéu thy

Lugng thiic an tiéu thu binh quan ctia vit theo
tudn dugc trinh bay & Bang 5. Két qua nay kha
phu hop véi ting khoi lugng thu dugc 6 Bang 4,

Bang 5. Lugng thtic an tiéu thu binh quéan (g/ngay)

vit ¢6 xu huéng an nhiéu hon & cac nghiém thtic
c6 b6 sung TMV va KS, thé hién ro tii tuan thu
3, 4, 5, v6i cac nghiém thiic c6 b sung lugng
thtic an st dung cao hon dang ké so véi khong
bd sung (P < 0,05). Tuong tac gitia dung KS va
TMV thé hién 16 & cac tudn 4, 5 va tinh chung
toan thi nghiém. Néu khong b6 sung KS, viéc bd
sung TMV sé gitp vit an nhiéu hon, tuy vay, néu
bd sung KS thi viéc b6 sung TMV ciing chua tao
dugc khac biét r6 so véi khong b sung TMV
(P> 0,05).

Giai doan(tudn)

TSTK

1 2 3 4 5 0-5
Ché phdim TMV
n (16ng) 40 40 40 40 40 40
X o gTMV 32,5 88,9 1470 184 218" 1330
X 3 gTMV 34,5% 90,1 153® 193¢ 2307 139*
SEM 0,21 0,96 1,4 1,92 2,22 0,91
p < 0,001 0,383 0,005 0,001 0,02 < 0,001
Khang sinh
n (16ng) 40 40 40 40 40 40
X Khong KS 33,3 88,1 144 180° 215 131°
X C6 KS 33,6 90,9° 1572 198 233 1420
SEM 0,21 0,96 1,4 1,92 2,22 0,91
p 0,313 0,045 < 0,001 < 0,001 < 0,001 < 0,001
Tuong tac
n (16ng) 20 20 20 20 20 20
X Khong KS x 0 gTMV 32,20 87,6 140¢ 172¢ 205 126°¢
X Khong KS x 3 gTMV 34,4° 88,7 148 188 2240 135b
X €6 KS x 0 gTMV 32,8 90,3 155 197: 230° 140°
X C6KSx 3 gTMV 34,52 91,5 158? 1992 235 143?
SEM 0,30 1,36 1,97 2,71 3,14 1,29
p 0,358 0,961 0,341 0,013 0,023 0,026

“*Cdc gid tri trung binh cung mot cot cé chit cdi khdc nhau thi khdc bi¢t nhau cé ¥ nghia (P < 0,05). TSTK: Tham

0 théng ké; TMV: Thdo Moc Viét.
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3.5. Hé s8 chuyén hoa thic an 6 cac nghiém thuc (P > 0,05). Nhu vay, dung KS
cting nhu TMV & mtc 3 g chua cé anh hudng

V6i hé s6 chuyén héa thiic dn dugc trinh ba 1A A Ar 1A . s . \ <
' Y ve Y Kkhac biét ré rét 1én kha nang hép thu va chuyén

t Bang 6, chua thdy c6 su khéc biét thong ké , e e
I'Ol‘lg ang C a aycos_ ac D1€ Ol‘lg (S hoa thlIC in cuav;t.

Bang 6. Hé s6 chuyén hoa thic dn (kg thic an/kg ting khdi lugng)

TSTK Giai doan (tuin)

1 2 3 4 5 0-5
Ché phim TMV
n (16ng) 40 40 40 40 40 40
X 0 gTMV 1,04 1,39 1,61 1,85 1,98 1,68
X 3 grmv 1,14 1,38 1,60 1,88 2,00 1,71
SEM 0,01 0,01 0,02 0,02 0,03 0,01
p 0,000 0,544 0,976 0,311 0,976 0,208
Khang sinh
n (16ng) 40 40 40 40 40 40
X Khong KS 1,08 1,39 1,58" 1,87 1,99 1,69
X o KS 1,11 1,38 1,63° 1,86 1,99 1,70
SEM 0,01 0,01 0,02 0,02 0,03 0,01
p 0,043 0,541 0,041 0,702 0,646 0,379
Tuong tac
n (16ng) 20 20 20 20 20 20
X Khong KS x 0 gTMV 1,04° 1,39 1,58 1,87 1,97 1,68
X Khél’lg KS b 3 gTMV 1)12a 1,39 1,58 1,87 2,01 1,70
X €6 KS x 0 gTMV 1,05 1,39 1,63 1,82 1,99 1,69
X C6KS x 3 gTMV 1,17 1,37 1,63 1,90 1,99 1,72
SEM 0,01 0,02 0,02 0,03 0,04 0,02
p 0,338 0,575 0,843 0,234 0,616 0,881

“*Cdc gid tri trung binh cting mot cot cé chit cdi khdc nhau thi khdc biét nhau cé y nghia (P < 0,05). TSTK:
Tham s6 thong ké; TMV: Thdo Moc Viét.
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3.6. D) dong déu

O ngay tudi thd 7 va 35, vit dugc tinh toan
do dong déu va két qua dugc trinh bay ¢ Hinh 2.
Sau 1 tudn nudi (7 ngay tudi), vit & cdc nghiém
thiic chi b8 sung KS hodc khoéng bd sung gi ca
o ty 1é dong déu cao hon r6 rét so v6i nghiém
thiic b sung ca khang sinh va TMV cung 1 lac
(P < 0,05). biéu nay cho thay tic dung cia TMV
va KS & tudn dau chua thuc sy cin thiét va chua
phét huy dugc tdc dung manh mé, c6 thé do lac
nay co thé chua phu hgp dé€ két hgp phat huy
cing nhu thich tng véi cac b6 sung bén ngoai

P=10,024
100 -

90

74.33b

80

<
<

70

60

5333833833835

ma cht yéu la tu stic khde sinh trudng ndi tai ctia
cac ca thé. Bén canh d6, danh gid nay chi méi
trong giai doan ngan 7 ngay nén chua thiy dugc
tac dung ro rét cta cac chéit bd sung trong diéu
kién nuoi dai va c6 bién dong ngoai canh nhiéu
hon. Dén khi vit dat 35 ngay tudi, d6 dong déu
vé khéi lugng séng cua vit gitia cac nghiém thtc
khong con khac biét c6 y nghia thong ké ntia (P >
0,05). Két qua nay cho thdy viéc b6 sung KS hodc
3 ¢ TMV khong lam anh hudng khac biét 1én do
dong déu ctia dan vit. V6i diéu kién chan nudi
cta trai, d0 dong déu cta dan luc xuét dat trén
80% la & muc kha tot.

P=0,982

82.56

SRS 8287

2

50

- BNV

N NT1

35 NGAY

NT3 X NT4

Hinh 2. Ty 1é dong déu vé khdi lugng dan vit luc 7 va 35 ngay tudi. Nghiém thidc (NT)1 (Dé6i
chiing); NT2 (Thao Mdc Viét); NT3 (Khang sinh); NT4 (Khang sinh + Thao Moc Viét).

4. Két Luan

Két qua thi nghiém da cho thiy viéc bs sung
khang sinh va ché phdm Thao Moc Viét véi liéu 3
g/kg thiic an da mang lai hiéu qua tich cuc trong
sinh truéng ctia vit Anh Dao. Tuy nhién trong
diéu kién tai trai, ché€ phdm Thao Mdc Viét chua
thé hién vai tro vugt trdi hdn so v6i nhom khéng

sinh trai dang dung. Véi ty 1é nudi séng va do
dong déu thi viéc b6 sung ca 2 loai nay chua co
anh hudng khac biét so véi d6i chiing. D€ hudng
dén viéc han ché dung khang sinh trong chan
nudi, két qua nay cho thdy trai cé thé dung ché
phdm Thao Moc Viét, nhung can nghién ctiu
thém vé liéu lugng duing, danh gia ton du khang
sinh (khi dung két hgp) va hiéu qua kinh té.
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Loi Cam Poan

Nhom téc gia cam doan bai bao chua dugc
cdng bo trong bat ky nghién ctiu nao va khong co6
bat ky mau thuan nao gitia cac tac gia.

Loi Cam On

Nhom tac gia chan thanh cam on sy hé trg
kinh phi tu trang trai vit Ngé Thi Huynh Nga,
tinh Thanh Hdéa, Tay Ninh.

Tai Liéu Tham Khao (References)

Abdelli, N., Sola-Oriol, D., & Pérez, J. E (2021).
Phytogenic  feed
achievements, limitations, and future challenges.
Animals 11(12), 3471. https://doi.org/10.3390/
anill1123471.

Alem, W. T. (2024). Effect of herbal extracts in animal
nutrition as feed additives. Heliyon 10(3), €2497.
https://doi.org/10.1016/j.heliyon.2024.e24973.

additives in  poultry:

Biyatmoko, D., Juhairiyah, Prasetio, B., Santoso, U.,,
& Rostini, T. (2021). The phytobiotic effect
of herbs as a growth promoter on Alabio
meat ducks. Livestock Research for Rural
Development 33(5), 62.

Bui, D. H., Nguyen, M. T., Nguyen, S. T., & Nguyen, D.
H. (2011). Indicators used in poultry production
research. Ho Chi Minh City,
Agricultural Publishing House.

Bui, P. T. K,, Cao, T. P. U, Le, T. T., & Nguyen, N.
T. (2025). Effect of supplementing biological

Vietnam:

product including garlic, turmeric, ginger in
feed on productivity and survival rate of Cherry
Valley duck from 1 to 35 days old. In Proceedings
of The National Conference on Biotechnology
(295-300). Ho Chi Minh City, Vietnam: Nong
Lam University.

Ho, N. T. B., & Nguyen, U. T. (2019). Garlic powder
improves the productivity and meat quality
of Muscovy-duck hybrids. Journal of Animal
Husbandry 108 (9-16).

Jin, S., Yang, H., Liu, F, Pang, Q. Shan, A, &
Feng, X. (2021). Effect of dietary curcumin
supplementation on duck growth performance,
antioxidant capacity and breast meat quality.
Foods 10, 2981. https://doi.org/10.1016/j.
foodchem.2021.130263.

Masood, S., Saeed, M., Arain, M. A., Bhatti, S. A.,
Khosa, S. M., Rehman, H. E, & Rajput, N.
(2022). The potential role of ginger and its
components in livestock and poultry. Veterinary
Quarterly 42(1), 63-72.

Nguyen, K. T. K., Nguyen, L. C., & Hua, D. T.
(2015). Effects of supplementing ginger and
garlic powder on the performance of Cobb
500 chickens. In Proceedings of The National
Conference on Animal Science and Veterinary
Medicine (284-290). Can Tho, Vietnam: Can
Tho University.

Ren, J., Ren, S., Yang, H., & Ji, P. (2024). Effects
of phytogenic feed additive on production
performance, meat quality, and intestinal flora
of white-feathered broilers. Animals 14(7), 1048.
https://doi.org/10.3390/vetscil2050396.

Vasdal, G., Vas, J., & Andersen, I. L. (2019).

Associations between plumage condition,
fearfulness, and use of perches in laying hens.
Applied Animal Behaviour Science 211, 57-62.

https://doi.org/10.1093/ps/80.5.549.

Windisch, W., Schedle, K., Plitzner, C., & Kroismayr,
A. (2008). Use of phytogenic products as feed
additives for poultry. Journal of Animal Science
86(14),  140-148.  https://doi.org/10.2527/
jas.2007-0459.

Tap chi Nong nghiép va Phdt trién 25(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh 89

Genetic parameters for growth and survival traits of Portuguese oyster (Crassostrea angulata)
in tropical monsoon conditions at Long Son, Vung Tau

Luan T. Nguyen'*, Anh M. T. Nguyen', Suong T. Nguyen?, Tri N. Nguyen?, & Sang V. Nguyen'

"National Breeding Center for Southern Marine Aquaculture, Research Institute for Aquaculture No.2, Ho Chi
Minh City, Vietnam

*Faculty of Fisheries, Nong Lam University, Ho Chi Minh City, Vietnam

ARTICLE INFO ABSTRACT

Research Paper This study aimed to estimate genetic parameters for growth and

ival traits in the P 1
Received: September 03, 2025 survival traits in the Portuguese oyster (Crassostrea angulata) G

Revised:  October 09, 2025
Accepted: October 31, 2025

breeding generation reared under monsoon tropical conditions at
Long Son, Vung Tau. A total of 8,000 individuals from 80 families
(44 full-sib and 36 half-sib) were evaluated for growth over 183 -

Keywords 207 days. Genetic parameters were estimated using an individual
linear mixed model implemented in ASReml 4.2. Heritability was
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Genetic correlation survival (0.276). Strong positive genetic correlations (0.70 - 0.91)
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1. Dt Vin Dé

Nudi nhuyén thé 1a mdét trong nhiing nganh

TOM TAT

Nghién ctiu nay nham udc tinh cac thong s6 di truyén cho tinh
trang sinh trudng va ty 1é song cua hau stia (Crassostrea angulata)
chon giong thé hé G1 nudi trong diéu kién nhiét déi gié mua tai
Long Son, Viing Tau. Téng cong 8.000 con ti 80 gia dinh (44 gia
dinh cliing cha cting me va 36 gia dinh cung cha khac me) dugc
nuoi danh gia sinh trudng trong 183 - 207 ngay. Cac thong s6 di
truyén dugc udc tinh bang moé hinh tuyén tinh ca thé hén hop st
dung phan mém ASReml 4.2. H¢ s6 di truyén 6 mtc trung binh
dén cao cho cac tinh trang sinh truéng (0,183 - 0,607) va trung
binh cho ty 1¢ song (0,276). Tuong quan di truyén duong cao (0,70
- 0,91) gitia cac tinh trang sinh truéng (khoi lugng théan, chiéu cao
vo, chiéu dai vo va chiéu rong vo) va nghich thap (-0,11 dén -0,09;
P > 0,05) gifia cac tinh trang sinh trudng véi ty 1é song. Gia tri
chon gidng udc tinh trung binh cia nhém chon loc 1a 10,36 g cho
khoi lugng than, véi hiéu qua chon loc dat 19,83% cho khdi lugng
than va 35,27% cho ty 1é song khi chon loc riéng ré dugc ap dung
cho tling tinh trang. K&t qua nay khéng dinh tiém ning ci thién di
truyén ro rét cac tinh trang ctia hau stia trong diéu kién nhiét déi
gi6é muia. Nghién ctiu cling dé xudt md rong danh gia sinh trudng
tai nhiéu mai trudng nudi khac 6 Nam B¢ d€ udc tinh tuong tac
kiéu gen x mdi trudng, hudng dén xiy dung chuong trinh chon
giong hau stia bén viing trong tuong lai.

6 cac hé thong nuoi can nhiét déi va nhiét déi
tai chau A, dic biét & Trung Qudc, Dai Loan va
Viét Nam, nho toc do sinh trudng nhanh va ty 1¢

tang trudng nhanh nhét ctia thiy san thé gidi,
udc chiém khoang 20% tong san lugng nudi trong
thay san va hon 50% san lugng nudi nhuyén thé
toan cau (FAO, 2024). Trong do, hau Crassostrea
angulata (hau stia) da n6i 1én nhu loai chu luc

song cao (Le & ctv., 2023; Yu & ctv,, 2023; Sun &
ctv., 2024). Chung la loai rong nhiét, téi uu trong
khoang 22 - 28°C, thich nghi t6t v6i nhiét do
nudc bién 4m (Moreira & ctv., 2018; Tan & ctv.,,
2020) va rong muoi, thich hgp nhét ti 23 - 32%o
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(Vu & ctv., 2020). G Viét Nam, loai nay hién 1a
dai tugng nudi quan trong doc duyén hai phia
Bac va mién Trung, dong thoi dang dugc dua
vao san xudt § cac tinh phia Nam, san lugng dat
khodng hon 50.000 tin, déng gop dang ké cho
sinh ké ven bién (Le & ctv., 2023).

Su phat trién nhanh ctia nghé nu6i hau phat
sinh nhiing thach thtc cin giai quyét, ndi bat la
nguy co lai tao cdn huyét dan téi thoai hoa giong
do ngudn vat liéu di truyén han ché va su thiéu
vang quan thé ty nhién phan bé & Viét Nam. Con
giong hoan toan phu thu¢c vao san xudt giong
nhan tao hodc nhéap tli nudc ngoai, lam tang rui
ro nhiém bénh va suy giam da dang di truyén,
c6 thé dan t6i giam tang trudng, kich thude nho
va stic chong chiu kém (Le & ctv,, 2023). Vling
nhiét d6i gié mua Nam B¢ ¢ nhiét d6 6n dinh
25 - 30°C, khéc biét r6 so vdi mién Bic cin nhiét
déi 19 - 35°C, noi cac nd luc thit nghiém chon
giong hau stia tii nam 2017 (Vu & ctv,, 2020)
da két thic ma chua phat trién dugc san phim
thuong mai. Vi vay, su cap thiét cdn mot chuong
trinh chon giong hau stia phtt hgp véi diéu kién
nhiét d6i & mién Nam.

Thong s6 di truyén 1a co s& khoa hoc danh
gid tiém nang cai thién di truyén cta loai trong
chon giong (Falconer & Mackay, 1996; Gjedrem
& Baranski, 2009). Véi hau C. angulata, hé s6 di
truyén h? cho cdc tinh trang sinh truéng dugc
ghi nhén 0,19 - 0,43 qua ba thé hé & mién Béc
Viét Nam va Trung Quéc (Vu & ctv., 2020; Han
& ctv,, 2022). O hau C. gigas, hé s6 di truyén (h?)
cho cac tinh trang sinh trudng (khoi lugng - W,
chiéu cao vo - SH, chiéu dai vo - SL, chiéu rong
vo - SW) 1a ti thap téi cao (0,15 - 0,77) (Le &
ctv., 2023; Jiang & ctv,, 2024; Vu & ctv,, 2025).
Gia tri nay cho ty 1¢ song (Sur) la tu thap dén
trung binh (0,10 - 0,40) (Evans & Langdon,
2006; Dégremont & ctv., 2007; Chi & ctv., 2022).

Tuong quan di truyén (r,) giffa cdc tinh trang
sinh trudng la thuin va gia tri tuong quan cao
(0,79 - 0,90), trong khi gitia sinh trudng véi ty
1é song & muc nghich va gia tri tuong quan thap
(-0,21 t6i 0,38) (de Melo & ctv., 2016; Allen &
ctv., 2021; Chi & ctv., 2022). Hiéu qua chon loc
(R) cho sinh truéng hau thuong dat trung binh
dén cao, vugt 10% mobi thé hé (Gjedrem & Rye,
2018; Le & ctv., 2023) va 17,4% sau ba thé hé
chon loc hau C. angulata & mién Bic Viét Nam
(Vu & ctv., 2020).

Nghién ctiu nay nhdm udc tinh cac thong s6
di truyén cho cac tinh trang sinh trudng va ty
1¢ song, lam co s& dé xudt phuong an chon loc
quan dan bo me G1 va chién lugc chon giong dai
han phuc vu nghé nuoi hau stia trong diéu kién
nhiét déi Nam Bo.

2. boi Tugng va Phuong Phap Nghién Ciiu
2.1. San xudt gia dinh thé hé G1

Trong thang 6 nam 2023, tdng cong 1.000 ca
thé hau b6 me thudc quin dan GO, dugc hinh ti
bdn ngudn vét liéu ban dau c6 da dang di truyén
cao va sach virus OsHV-1 thu thap tai cac vung
can nhiét déi va nhiét d6i (Nguyen & ctv., 2025),
da dugc nuoi vo tai Trung tdm Qudc gia Gidng
Hai san Nam B¢ - Vién Nghién ctiu Nudi trong
thuy san IT (RIA2) (toa d6 10.35°N, 107.09°E). S&
lugng hau b6 me tham gia san xuét thanh coéng
gia dinh thé hé G1 1a 124 con (44 duc va 80 cai).
Khéi lugng va chiéu cao vo trung binh hau bo
me la 88,36 g va 85,33 mm.

San xudt gia dinh G1 dugc thuc hién theo
phuong phap phéi thi béc tranh cin huyét dua
trén pha hé d€ tao ra gia dinh cung cha cung
me (full-sib) va cung cha khac me (half-sib)
(Gjedrem, 2005) bang ky thuét thu tinh nhén
tao. Hau bé me thanh thuc dugc giai phau vo
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lay tuyén sinh duc. Tinh ctia mot con duc dugc
phan chia trén déu nhe nhang véi triing cta hai
con cdi trong tling x6 5L riéng biét, chita nudc
bién d0 man 30%o, & nhiét do 27 - 29°C. Sau 3
phut, tring thu tinh dugc loc qua vgt 200 um dé
loai bd can trude khi chuyén vao bé dp composite
500 L chita nudc bién sach. Uu tién ghép phdi
hau b6 me GO tti cac phép lai sinh trudng nhanh,
khéc huyét thong dé€ san xudt cac gia dinh G1. S6
lugng gia dinh G1 san xuét thanh cong t6i kich
thuéc danh ddu cho nuoi tang truéng la 80 gia
dinh (44 full-sib va 36 half-sib).

2.2. Uong nudi 4u trung va giong bam

Au trung cht D xuét hién sau 20 gid ap, dugc
loc qua vgt 50 um va chuyén sang cac bé uong
500 L, chta nudc bién sach v6i mat do uong 10
au trung/L (Helm, 2004; Nguyen & ctv., 2024).
Cac gia dinh dugc ghi chép thong tin gia dinh
day du dé truy xuat pha hé.

Autriing dugc cho dn 214n/ngay bing hén hop
vi tdo gom Nannochloropsis oculata, Isochrysis
galbana, Chaetoceros sp. va Skeletonema sp., voi
mat do 30.000 - 80.000 té bao/mL tuy giai doan
phat trién (du tring troi n6i). Tu ngay nudi thu
18 (giong bam), mét d¢ tao tang lén tu 160.000 -
200.000 té bao/mL va b sung theo nhu ciu thuc
t€ t6i khi dat kich ¢& danh dau. Tao dugc b sung
thong qua thay nudc 20 - 30% thé tich bé hang
ngay. Chat lugng nudc dugc duy tri & nhiét do 27
- 29°C, d6 méan 30%o va pH 7,5 - 8,5, oxy hoa tan
(DO) > 5,0. Cti 3 - 5 ngay, du trung dugc chuyén
sang b€ mdéi bang cac ¢& vot loc c6 kich thude
mét 1uGi phit hgp (70 - 200 um). Au trang chan
bo xudt hién sau 18 ngay nuoi, 10 gia thé nhua
mém (30 x 20 cm) dugc dua vao bé uong cho
hau giong bam vao. Con giong bam dugc uong
thém khoang 7 - 10 ngay dén khi dat kich ¢& 5
mm thi chuyén tit ca cac gia dinh vao bé nudi
tudn hoan 20 m® dé€ tiép tuc uong lén kich c&
giong 3 cm, thadi gian uong 30 ngay.

2.3. Panh diu ca thé

Hau giong 80 gia dinh G1 kich ¢ 3 cm
dugc tach khoi gia thé nhya thanh hau don. Moi
ca thé dugc gan ma s6 nhua 4 x 8 mm (ID ca
thé) ngoai vo bang keo chuyén dung dé€ truy xudt
pha hé (Evans & ctv., 2016). Khoi lugng than va
kich thudc vo tiing ca thé hau dugc can va do tai
thoi diém tha nudi ddnh gid sinh trudng. Téng
s0 lugng hau thé hé G1 tu 80 gia dinh dugc danh
dau tha nuoi la 8.000 con, 100 con/gia dinh.

2.4. Nuoéi danh gia tang truéng thé hé G1

Thi nghiém danh gid sinh truéng cta 80 gia
dinh hau C. angulata thé hé G1 dugc tién hanh
tai viing ctia song Long Son, Ba Ria - Viing Tau
(10,26°B; 107,06°D), nay thudc TP. H6 Chi Minh.
bia diém nay c6 dic trung khi hau nhiét d6i gié
mua 6n dinh, véi nhiét d 28 - 31°C, d6 man cao
28 - 33%o va dugc quy hoach la viing nudéi hau
16n nhat mién Nam, dong thoi ding thi ba ca
nudc vé dién tich nudi. Thoi gian thi nghiém la
183 - 207 ngay tuy theo gia dinh, tii thang 9/2023
dén thang 3/2024.

Phuong phdp nudi dugc ap dung la nuodi
hau don treo r6 trén bé (In & ctv., 2017), dién
tich 200 m”. Tai thoi diém tha nuoi, khéi lugng
(TagW, g), chiéu cao vo (TagSH, mm), chiéu dai
vo (TagSL, mm) va chiéu rong vo (TagSW, mm)
trung binh con giong G1lan lugtla 2,28 + 1,99 g;
26,49 £ 7,77 mm; 19,67 + 5,74 mm va 8,96 + 3,64
mm. Mdi ca thé tit mot gia dinh dugc tha chung
trong mot tui ludi (50 x 50 cm, mat ludi 1 cm),
nham dam béo diéu kién nudi dong nhét va giam
thiéu anh hudng ngau nhién ctia méi truong dén
sinh trudng ctia gia dinh. Tai luéi sau dé dugc co
dinh trong r6 nhya phu kin ludi trén miéng (25
x 60 x 60 cm, ¢4 10 ~3 cm) va treo 1én bé dé dam
bao an toan va luu thong dong chay t6t. Tai ludi
dugc duy tri trong 3 thang dau, sau do, loai bo
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khi hau dat kich ¢& voé khoang 5 cm va nui truc
tiép hau trong r6 cho dén khi thu hoach. Dinh
ky 5 - 7 ngay, tui ludi va r6 dugc vé sinh dé loai
bé mang bam, duy tri diéu kién t6i uu cho sinh
truéng cua hau. Thoi gian nuo6i danh gia sinh
truong la 6 thang.

2.5. Thu thép sd liéu

Cac chi tiéu chat lugng nudc gom nhiét do
nudc (°C), d6 man (%o), pH, DO (mg/L), NO,
(mg/L) va NH,* (mg/L) dugc thu thap 01 tuan/
lan. Ngoai ra, ham lugng thuc vat phu du bao
gdbm ham lugng Chlorophyll-a (ug/L), thanh
phén tao (loai/L), mat do tao (t€ bao/L) va chat
hiiu co (TSS) tai dia diém nuodi dugc thu thap
01 lan/thang.

Céc s6 liéu sinh trudng dugc thu thap cho
danh gia tinh trang bao goém thdi gian uong
tu khi sinh san téi khi tha nuéi danh gia sinh
truong (NurseAge, ngay); thoi gian nudi danh
gid sinh trudng tli khi tha nuoi téi khi thu hoach
(GrowAge, ngay); ma s6 (ID) va khoi lugng tling
ca th€ hau b6 me GO cuia cac gia dinh G1. Tai thoi
diém tha nudi danh gia sinh trudng, thu thap s6
liéu tling ca thé bao gom: Ma s6 ca thé (ID), khoi
lugng than (TagW), chiéu cao vd (TagSH), chiéu
dai vo (TagSL) va chiéu rong vo (TagSW). Két
thuc giai doan nuoi sinh trudng, thu thap so liéu
bao gom: ID, khéi lugng than (W), chiéu cao vo
(SH), chiéu dai vo (SL) va chiéu rong vo (SW)

tiing ca thé hau con séng va ty 1é sdng (Sur) tiing
gia dinh. Céc cé thé hau séng va chét dén thu
hoach ghinhé4n lan lugtla 1 va 0 cho udc tinh cac
thong so di truyén ctia ty 1é song thé hé G1. Khoi
lugng than va kich thuéc vé cac giai doan dugc
thu thap lan lugt st dung can (+ 0,1 g) va thude
kep (£ 0,1 mm) dién td.

2.6. Xt 1y s0 liéu

Cac thong s6 di truyén dugc udc tinh bing
mo hinh tuyén tinh ca thé hén hgp st dung phan
mém ASRemL V4.2 (Gilmour & ctv., 2021). D@
liéu pha hé cho xt ly s6 liéu dugc truy xuat dén
b me GO. Cac anh hudng c6 dinh dua vao mod
hinh toan gom khéi lugng hau me (g) va hau bo
(g), ID, TagW, TagSH, TagSL TagSW, NurseAge,
GrowAge, udc tinh tuong ting véi tling tinh
trang sinh truéng (W, SH, SL, SW) va ty 1é song
khi thu hoach. Nhiing yéu t6 anh huéng khong
c6 y nghia théng ké (P > 0,05) trong mo hinh
toan duogc loai bd trudce khi phén tich chinh thiec.

Phuong sai di truyén va hé s6 di truyén

bai véi tinh trang sinh truéng (W, SH, SL
va SW), cic anh hudng c6 y nghia thong ké (P
< 0,05) tuong tng la TagW, TagSH, TagSL va
TagSW (P < 0,05). GrowAge c6 anh hudng y
nghia thong ké (P < 0,05) 1én ca 4 tinh trang sinh
trudng luc thu hoach nén dugc giti lai trong mo
hinh toan (1). Cac phuong sai thanh phan caa W,
SH, SL va SW duogc uéc tinh theo mo6 hinh toan:

V= u+ B,x TagX + x GrowAge + ID, + Dam, + e, (1)

trong do, ¥ la udc tinh tuyén tinh W, SH, SL
va SW ctia ca thé i khi thu hoach, pt1a trung binh
W, SH, SL, SW ctia quan dan, B, 1a hé s6 hoi quy
ctia hiép bién TagX (bao gom TagW, TagSH,
TagSL, va TagSW)); 3, 1a hé s6 hoi quy ctia hiép
bién GrowAge, ID, la anh huéng ngau nhién di

truyén cong gop cua cd thé i, Dam, 1a dnh hudng

ngau nhién ctia hau me (moi trudng uong nudi
riéng ré - ¢*) dén thd nuoi va e, 1a anh hudng sai
s6 ngau nhién.

Phuong sai thanh phén cidc anh hudng ngau
nhién nay gém o} la phuong sai di truyén cong
gop, o, la phuong sai moi trudng uong nudi
riéng ré dén tha nudi danh gia sinh trudéng, o}
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1a phuong sai sai s6 ngau nhién. Phuong sai kiéu
hinh (07) dugc udc tinh theo cong thic: o] =
02 + 0, + 0,. Hé s6 di truyén (h?) dugc udc tinh

2

A ; , ,
—— = - Anh hudng cua
02+0%+0}

theo cong thiic: h’=

moi trudng uong riéng ré (c?) dugc udce tinh theo
2
C

cong thic: > =———— .
ol +02+0]

Doi véi ty 1€ song (Sur), chi c6 anh hudng co6
dinh TagW 1a c6 y nghia thong ké (P < 0,05) nén
dugc giti lai trong mo hinh. Cac phuong sai thanh
phén ctia Sur dugc udc tinh theo mo6 hinh todn:

¥; = H+ B, x TagW +ID, + Dam, + ¢, (2)

trong do, y, 1a udc tinh tuyén tinh ctia ty 1¢
song cd thé i khi thu hoach, B 1a hé s6 hoi quy
cua hiép bién TagW, cac anh hudng ngau nhién
con lai nhu M6 hinh (1). Hé s6 di truyén va anh
hudng ctia moi trudng uong riéng ré (c?) cta ty
1¢ song dugc udc tinh nhu cho khéi lugng than.

Tuong quan di truyén giiia cac tinh trang sinh
trudng va ty 1¢é sdng

Tuong quan di truyén (r,) cta cdc tinh
trang sinh truéng (W, SH, SL va SW) va Sur
tai ldc thu hoach dugc uéce tinh dua trén céc
phuong sai thanh phan tu M6 hinh (1) va (2),
nhung phan tich 2 bién (Bi-variate) theo cong
thic:r, =\/070;\/07 .Trong do, 1a hiép phuong
sai di truyén cong gop cua hai tinh trang, o® va o’
lan lugt 1a phuong sai ctia truyén cong gop cua
tiing tinh trang W, SH, SL, SW va Sur (Falconer
& Mackay, 1996).

Hiéu qua chon loc udc tinh (R)

Chon loc 1.000 ca thé hau b6 me quin dan G1
c6 EBV khoi lugng than cao nhit va EBV ty 1¢
song duong thudc cac gia dinh c6 EBV cao nhét

tt 80 gia dinh sau thu hoach nudi danh gia sinh
truong. Hiéu qua chon loc khoi lugng than va
ty 1é song dugc tinh theo cong thiic (Gjedrem,
2005): , trong d6: R =i x h? x Gplz‘l hiéu qua chon
loc udc tinh; i 1a cudng do chon loc, dugc tra
bang theo ty 1é chon loc p (%) (Phu luc A, trang
335, Gjedrem, 2005); h* 1a h¢ s6 di truyén uéc
tinh ctia khoi lugng than va ty 1¢ song; o, (\/0713 )
la d6 léch chudn cua gia tri do dac khoi lugng
than va ty 1é song cua G1. Hiéu qua chon loc khéi
lugng than va ty 1é séng dugc udc tinh doc lap
dua trén gia dinh chon loc tting tinh trang riéng
ré, nham danh gid tiém ning cai thién di truyén
cu thé cho tling tinh trang.

3. Két Qua va Thao Luin

3.1. Sinh truéng va ty 1é song tai mdi truong
nuoi danh gia

Céc chi tiéu chét lugng nudc, thanh phin
thyc vat pht du va vét chit hiiu co tai dia diém
nudi la 6n dinh va pht hgp cho sinh trudng ctia
hau stia (Bang 1), giup hau duy tri hoat dong loc
va trao d6i chdt hiéu qua.

Sinh trudng va ty 1é sdng ctia 80 gia dinh hau
stia (C. angulata) thé hé G1 dugc ghi nhén 6 mtic
cao va 6n dinh sau 183 - 207 ngay nudi (Bang 2).
Khoi lugng trung binh dat 52,21 + 18,79 g, v6i hé
s0 bién thién (CV) 35,99%, phan anh su khéac biét
ro rét gitia cac gia dinh trong quan dan. Cac tinh
trang kich thuéc voé duy tri dong déu hon, véi
SH, SL va SW 1an lugt dat 67,82 + 14,8 mm (CV
= 21,82%), 44,95 + 9,37 mm (CV = 20,84%) va
SW 27,78 + 5,98 mm (CV = 21,52%). Ty 1¢ séng
trung binh dat 51,55 + 17,06% (CV = 33,10%),
thé hién sy bién dong gitia cac gia dinh trong
quén dan. So sanh véi cac nghién ctiu trude day
& mién Bac Viét Nam va Trung Qudc, noi khoi
lugng than va ty 1é séng chi dat 14,05 - 55,74 g
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va 40,0 - 54,5% sau 9 - 12 thang nudi (Vu & ctv,,
2020; Han & ctv., 2022), két qua hién tai vugt troi
v6i khoi lugng than va ty 1é séng cao hon trong
thoi gian nuo6i ngan hon (hon 6 thdng). Su khac
biét nay khing dinh sy pht hgp ctia méi trudng
nudi Long Son tao diéu kién thuan lgi cho trao

d6i chét va hép thu dinh dudng, giup rat ngan
chu ky san xuit, nang cao ning suit va duy tri
stic song quan dan. Két qua nhidn manh tiém
ndng xay dung chuong trinh chon giong hau stia
sinh trudng nhanh trong diéu kién nhiét déi.

Bang 1. Chat lugng nudc va thanh phén thuc vat phu du tai dia diém nudi

Chi tiéu Trung binh Hé s6 bién thién (CV, %)
Nhiét d6 (°C) 29,47 + 0,67 2,26
PO mian (%o) 31,6 + 1,24 3,93
pH 7,98 + 0,08 0,97
DO (ppm) 6,31 +0,11 1,74
NOZ' KPH KPH
NH,* KPH KPH
TSS (mg/L) 31,26 + 20,02 64,06
Chlorophyll-a (ug/L) 16,93 £ 9,62 56,85
Thanh phén téo (loai) 10,64 + 3,14 29,51
Mat do tao (t& bao/L) 1.377,27 + 2.549,55 185,12

"Trung binh + d¢ léch chudn

DO: oxy hoa tan; TSS: chdt hitu co; KPH: khong phdt hién.

Bang 2. Sinh trudng va ty 1é sdng trung binh cac gia dinh hau stia G1

Tinh trang TB + SD! Hé s6 bién thién (%)
Khéi lugng (g) 52,21 + 18,79 35,99
Chiéu cao vo (mm) 67,82 + 14,80 21,82
Chiéu dai vo (mm) 44,95 + 9,37 20,84
Chiéu rong vo (mm) 27,78 £ 5,98 21,52
Ty 1¢ séng (%) 51,55 + 17,06 33,10

"Trung binh + d¢ léch chudn.

3.2. Phuong sai thanh phén va hé s6 di truyén

Cac phuong sai thanh phan (0, 07, 0 va 0;), hé
s6 di truyén (h?) va anh hudng moi trudng nudi
riéng ré (c?) déu khac 0 c6 y nghia théng ké (P
< 0,05) (Bang 3). Phuong sai di truyén cong gop
(0%) khac biét ro gitia cdc tinh trang, cao nhat
6 khoi lugng (143,98) va chiéu cao vo (131,86),
cho thdy tiém nédng cai thién lén théng qua
chon loc. Ngugc lai, chiéu dai (16,61) va chiéu

rong vo (6,99) c6 o} thip, phan anh dong gop di
truyén han ché. Dac biét, ty 1é song c6 o? rit thap
(0,072), chiing to cht yéu chiu anh hudng moi
truong hon la di truyén cong gop. Két qua nay
khang dinh khéi lugng than va chiéu cao v nén
la tiéu chi chinh trong chon giong, trong khi ty
1é séng can dugc quan ly bang chién lugc bd trg
nhu chon loc da moéi trudng hodc chi s6 chon loc
két hgp. Hé s6 ¢* thiap cho W (0,011), SH (0,066)
va Sur (0,026), nhung trung binh cho SL (0,109)
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va SW (0,171), cho thdy giai doan uong c6 anh
hudng khong 16n dén biéu hién kiéu hinh, ti d6
nang cao do tin cay cta gia tri chon giong udc
tinh (EBV). Két qua nay la thip hon dang ké so
v6inghién ctu tai mién Bac Viét Nam (Vu & ctv,,
2020), noi ¢ cao hon (0,04 - 0,24) va lam gidm

do chinh xdc EBV. Nhu vy, mdi truong nudi
danh gia sinh trudng la yéu t6 chi phoi chinh
dén biéu hién kiéu hinh, tii dé tao thuin loi
cho viéc tap trung nguon luc vao giai doan nuoi
nay dé€ chon loc, thay vi phai kiém soét chit ché
giai doan uong.

Bang 3. Phuong sai thanh phéan va hé s6 di truyén cac tinh trang sinh trudng va ty 1é séng hau C.

angulata thé hé G1
Tinh trang lo? 20} 30 40} *h? 6c?
Khoi lli()’ng 143,98 3,58 166,14 313,69 0,459 +0,1177 0,011 + 0,039
Chiéu cao vd 131,86 14,41 70,88 217,16 0,607 = 0,165 0,066 + 0,067
Chiéu dai vo 16,61 9,89 64,35 90,84 0,183 + 0,074 0,109 + 0,039
Chiéu rong vo 6,99 6,37 23,85 37,21 0,188 + 0,082 0,171 + 0,047
T}’f 1é 56ng 0,072 0,003 0,182 0,261 0,276 + 0,092 0,026 + 0,035

'Phuiong sai di truyén cong gop; “Phuiong sai dnh hudng moi trudng nudi riéng ré; *Phuong sai moi trudng
*Phuiong sai kiéu hinh; SHé s6 di truyén; SAnh hudng moi trudng nudi riéng ré; "trung binh + sai s6 chudn.

Hé s6 di truyén la & muic cao cho khoi lugng
than (0,459 + 0,117) va chiéu cao vo (0,607 +
0,165), trung binh cho ty 1é séng (0,276 + 0,092)
va thap cho chiéu dai vo (0,183 + 0,074) va chiéu
rong vo (0,188 + 0,082) (Bourdon, 2014), khing
dinh tiém nang cai thién nhanh cac tinh trang
sinh trudng, dic biét cho W va SH trén hau C.
angulata trong diéu kién nhiét d6i Nam B¢. Cac
gia tri nay cao hon so véi cong b6 & mién Béc
Viét Nam va Trung Quéc véih? = 0,19 - 0,43 (Vu
& ctv,, 2020; Han & ctv,, 2022), nhiéu kha ning
nho nhiét d6 6n dinh (25 - 30°C) va ngudn dinh
dudng déi dao lam giam o}, va o2 ting . Hé s6 di
truyén cling tuong dong hodc cao hon trén hau
C. gigas (0,25 - 0,86) (Le & ctv., 2023; Jiang & ctv.,
2024) va C. virginica (0,40 - 0,60) (McCarty &
ctv,, 2020). So sanh nay nhin manh lgi thé cta
diéu kién nhiét d6i trong viéc duy tri h® cao, qua
do6 nang cao hiéu qua chon loc cho cac tinh trang
sinh trudng.

Hé s6 di truyén udc tinh cho ty 1é song la
0,28 + 0,08 & mtic trung binh (Bourdon, 2014),

cho thdy tiém nang cai thién di truyén thong
qua chon loc. Két qua nay cao hon so véi hau
C. angulata dugc cong b6 & viing can nhiét déi
(0,11 - 0,27) (Han & ctv., 2022; Le & ctv., 2025;
Vu & ctv., 2025). Su khac biét nay c6 thé do moi
truong nhiét d6i 6n dinh & Long Son (nhiét do
25 - 30°C, d6 mén 28 - 33%o), tang biéu hién di
truyén cong gop. Gid tri nay cing ndm trong
khoang da bao cao cho hau C. gigas (0,10 - 0,39)
(Ernande & ctv., 2003; Evans & Langdon, 2006;
Chi & ctv,, 2022). Tuong tu, né gan véi khoang
ghi nhan & C. virginica (0,25 - 0,59) (Proestou
& ctv., 2016; McCarty & ctv., 2020; Allen & ctv.,
2021). Khac véi cac loai nay, noi ty 1¢ song chta
yéu gan v6i khang bénh, hé s6 di truyén & nghién
ctiu nay phan anh tiém néng cai thién ty 1é sng
téng thé nho nhiét do 6n dinh va do mén t6i uu,
giup giam bién dong mai trudng va duy tri ty 1é
song dan nudi.

Nhu véy, chuong trinh chon giéng nén dinh

huéng chién lugc chon loc tép trung vao tinh
trang khoi lugng than do c6 hé s6 di truyén cao

Tap chi Nong nghiép va Phdt trién 25(5)

www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

97

va phuong sai di truyén 16n nhat, két hgp gidi
han ty lé¢ song duong va chiéu cao vd cling co6
thé dugc uu tién néu nhu cau thi truong 16n,
dong thoi khai thac tuong quan di truyén dé
cai thién dan chiéu dai, chiéu réng va ty 1¢ song
dé dam bao chuong trinh chon giéng hiéu qua
va bén viing.

3.3. Tuong quan di truyén giiia cac tinh
trang khao sat

Tuong quan di truyén gitia cac tinh trang
sinh trudng (W, SH, SL, SW) ctia hau C. angulata
G1 trong diéu kién nhiét déi gié mua dat muc
trung binh dén cao (0,50 - 0,91), kha nang cai
thién dong thoi nhiéu tinh trang sinh truéng
thong qua chon loc mét tinh trang. Riéng tuong
quan di truyén (r,) gitta khéi lugng than va cic
tinh trang kich thuéc vo déu cao (0,79-0,91),
khédng dinh su gin két chit ché vé mit di truyén
va gitia tinh trang sinh trudng trong tam la khoi
lugng than véi cac tinh trang con lai (Bang 4).
So sanh cho thdy gia tri nay vuot troi so véi két
qua trén hau C. angulata & mién Bic Viét Nam
(0,23 - 0,71) (Vu & ctv., 2020) va Trung Qudc
(0,67) (Han & ctv., 2022). Ngoai ra, gia tri nay
cling cao hon so véi tuong quan gitia khoi lugng
than véi chiéu rong vo va chiéu cao vo hau C.
gigas & thé hé G2 (0,52 - 0,84) (Chi & ctv., 2021;

2022) & Trung Qudc va C. virginica (-0,38 dén
-0,50) & My (Allen & ctv., 2021). Két qua khing
dinh quan dan hau stia G1 chon loc trong diéu
kién nhiét déi gié mua Long Son c6 nén tang di
truyén tot, cho phép cai thién nhanh va dong bd
hon so v6i cac quan dan & ving can nhiét déi va
on déi, noi bién dong nhiét do theo mua 16n va
ap luc bénh thuong lam suy giam cdc moi lién
két di truyén gitia cac tinh trang nay.

Nguogc lai, tuong quan di truyén gitia ty 1é
song (Sur) véi W, SH, SL va SW & mtc nghich
thap va khong cé y nghia thong ké (-0,11 dén
-0,09; P > 0,05). Két qua nay khing dinh chon
loc sinh trudng nhanh khong lam suy giam ty 1¢
song, c6 xu hudng tuong dong véi két qua trén
hau C. angulata & mién Bac (-0,056 dén 0,189)
(Le & ctv., 2025), chit ché hon trén loai hau cé
quan hé gan gai C. gigas (-0,31 dén -0,12) (Chi
& ctv., 2022) va thap hon trén hau C. virginica
(0,21 - 0,59) (Allen & ctv., 2021) trong diéu kién
can nhiét déi va 6n d6i. Két qua khing dinh sy
pht hgp ctia diéu kién khi hiu nhiét d6i gié mua
6 Long Son, Viing Tau cho chon giong hau sta.
Dbéy cang 1a co s khoa hoc va thuc tién dé€ ap
dung chién lugc chon loc cai thién sinh trudng
v6i cuong do chon loc cao ma khong lam suy
giam stic sOng & cac thé hé chon giong ti€p theo.

Bang 4. Tuong quan di truyén (r,, trén dudng chéo) va ki€u hinh (r , du6i dudng chéo) gitta cac tinh

trang sinh truéng va ty 1¢ song hau C. angulata thé hé G1

Tinh trang' Khoilugng  Chiéucaovd Chiéudaivé Chiéurongvd  Tylésong
Khéi lugng KQb 0,80 = 0,08 0,81 £ 0,10 0,79+0,13 -0,10 £ 0,13
Chiéu cao vo 0,75 + 0,022 - 0,91 £ 0,08 0,50 = 0,20 -0,11 £ 0,13
Chiéu dai vo 0,54 £ 0,02 0,55 £ 0,02 - 0,70 £ 0,16 -0,09 £ 0,13
Chiéu rong vo 0,60 = 0,02 0,49 + 0,03 0,52 + 0,02 - -0,10 £ 0,13
Ty 1é song -0,02 £ 0,03 -0,03 £ 0,04 -0,01 £ 0,03 -0,02 £ 0,03 -

"Trung binh + sai s6 chudn.
KQD: khéong quy dinh.
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3.4. Hiéu qua chon loc (R)

Hiéu qua chon loc (R) cua quan dan hau siia
thé hé G1 dugc ghi nhin & mic cao, dat 19,83%
d6i v6i khéi lugng than va 35,27% déi véi ty 16
song khi ap dung chon loc riéng ré véi ty 1¢ chon
loc 24,24% va cudng do chon loc i = 1,271 (Bang
5). Gia tri giéng trung binh (EBV) khdi lugng
thdn quan dan trudc chon loc la 0,61 g va sau
chon loc la 10,36 g. Két qua nay vugt trdi so véi
két qua trén hau C. angulata, Vu & ctv. (2020) ghi
nhan hiéu qua chon loc cho khéi lugng than chi
tang 17,4% sau ba thé h¢ va ty 1é song hau nhu
khong cai thién & mién Bac Viét Nam va Han &
ctv. (2022) bao cdo hiéu qua chon loc cho khéi
lugng than dat 10 - 15% sau mdt thé hé trén hau
C. angulata tai Trung Qudc. Trén hau C. gigas tai
Phap, My va Trung Qudc, hiéu qua chon loc cho
khdi lugng than phd bién 5,8 - 15,2% (Langdon
& ctv., 2003; Dégremont & ctv., 2007; Chi & ctv,,

2021). O hau C virginica, hiéu qua chon loc
cho khoi lugng than va ty 1é séng thuong 10 -
20% (Proestou & ctv., 2016; Allen & ctv., 2021).
Dic biét, hiéu qua chon loc cho ty 1é song trong
nghién ctiu nay vugt trdi ngay tii G1 (35,27%),
trong khi & cac loai va viing khi hau khac dat 10
- 39,6% sau nhiéu thé hé chon giong. Cac két qua
nay khéng dinh ring viéc chon loc dya trén EBV
khoi lugng than cao nhat két hgp gisi han EBV
ty 1é séng duong la chién lugc chon loc rat phu
hop, khong chi dat dugc hiéu qua chon loc vugt
troi ma con gidp can bing gitia sinh trudng va ty
1¢ song. Diéu nay phan anh lgi thé ctia diéu kién
nuoi trong vung khi hdu nhiét déi gié mua Long
Son, khi biéu hién ré6 rét bién di di truyén cong
gop va rat ngan chu ky nudi (6 thang), qua do
khang dinh tiém ning chon gidng dat dugc dong
thoi hai muc tiéu sinh trudng nhanh va duy tri
stic song 6n dinh ctia quan dan chon giong.

Bang 5. Hiéu qua chon loc udc tinh (R) cho khdi lugng va ty 1¢ song hau C. angulata thé hé G1

Tinh trang TB! h? p (%) i o, R R (%)
Khéi lugng (g) 52,21 0,46 24,24 1,271 17,71 10,36 19,83
Ty 1é Sfing (%) 51,55 0,28 24,24 1,271 51,09 18,18 35,27

"Trung binh theo tinh trang ciia qudn dan trudc chon loc; *hiéu qud chon loc theo don vi tinh trang.

4. Két Luan

Nghién ctu nay khiang dinh tiém ning cai
thién di truyén dang ké cua hau stia (C. angulata)
trong diéu kién nhiét d6i gié mua tai Long Son,
Viing Tau, v6i hé s6 di truyén cao cho khéi lugng
than (0,46) va chiéu cao vo (0,61). Cac tinh trang
sinh trudng cé tuong quan di truyén chat ché véi
nhau (0,79 - 0,91) va nghich thép véi ty 1é séng,
cho phép chon loc sinh truéng nhanh dong thoi
cac tinh trang sinh truéng ma khong lam suy
giam stic song. Hiéu qua chon loc udc tinh riéng
ré ting tinh trang dat 19,83% cho khdi lugng
than va 35,27% cho ty 1é s6ng, minh chiing tinh
kha thi cia muc tiéu chon giéng sinh trudng

nhanh. Cac két qua nay khong chi cung cap co s6
khoa hoc quan trong cho phat trién chuong trinh
chon giong hau siia bén viing tai Nam B¢, ma
con dinh huéng cho cac chién lugc ti€p theo nhu
mo& rong khao nghiém da moi trudng va tich hgp
thém cdac tinh trang chat lugng, cling nhu tng
dung cong nghé di truyén phéan ti nhdm quén ly
va duy tri tiém nang di truyén lau dai.

Loi Cam Doan
Chung t6i cam két bai bao nay la cong trinh
nghién ctiu goc, chua tling cong bé & noi khac va

khong gtii dong thai dén tap chi khac. Tat ca cac
tac gid déu dong thuan vé ndi dung va da dong
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y xudt ban trong Tap chi Nong nghiép va Phat
trién. Nghién ctiu tuan tha ddy du quy dinh vé
dao diic nghién ctiu va quyén tac gia.

Loi Cam On

Chung t6i xin tran trong cam on S6 Khoa hoc
va Cong nghé Thanh phé H6 Chi Minh da tai trg
kinh phi thuc hién nghién ctu. Xin gui 16i cam
on dén Ban Lanh dao Vién Nghién ctiu Nudi
trong Thuy san II, Trung tdim Qudc gia Gidng
Hai san Nam B9, cac dong nghiép, thanh vién dé
tai va cac don vi phoi hgp da cung cdp co s6 vat
chét, ho trg ky thuat va dong gop chuyén mon
quy bau, gép phan quan trong vao su thanh cong
ctia nghién ctiu nay.
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ABSTRACT

Lumpy skin disease (LSD) is a significant infectious disease
affecting cattle and buffaloes, causing substantial losses to the
livestock industry. This study analyzed the progression of LSD
outbreaks in Quang Binh province from 2021 to 2024 using
epidemiological data and GIS (geographic information system)
technology to assess disease distribution. Collected data were
processed using Microsoft Excel 2019, descriptive statistical
analysis was conducted with SPSS (IBM, 2020), and QGIS (an
open-source Geographic Information System software) was
employed for visualization to identify high-risk areas. The results
indicated that LSD outbreaks varied across districts, with Quang
Trach, Quang Ninh, and Tuyen Hoa identified as the highest-risk
areas due to high livestock density. Quang Trach district and Ba
Don town recorded a gradual decline in disease incidence from
2021 to 2024, attributed to effective control measures such as
vaccination and strict disease management. Meanwhile, other
locations, including Bo Trach, Le Thuy, and Dong Hoi, also
reported cases, though they were not classified as high-risk areas.
This study highlights the importance of applying QGIS technology
in disease monitoring, aiding authorities in developing appropriate
control strategies. The creation of risk maps based on livestock
density and epidemiological data enhances the effectiveness of
future LSD prevention and control efforts.
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information system (QGIS) in epidemiological mapping and assessment of lumpy skin disease
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1. it Vin Dé

Bénh Viém da ndi cuc (VDNC) 1a mot bénh

TOM TAT

Viém da néi cuc (VDNC) la mét bénh truyén nhiém quan trong
anh hudng dén trau, bo, gay thiét hai dang ké cho nganh chin
nudi. Nghién ctiu nay phan tich dién bién dich VDNC tai tinh
Quang Binh giai doan 2021 - 2024 bing cach st dung dii liéu dich
té va cong nghé GIS (Geographic Information System) d€ danh gia
su phan b6 dich bénh. Dii liéu thu thap dugc xt ly bang Microsoft
Excel 2019, phén tich thong ké mo ta bang SPSS (IBM, 2020), va
truc quan héa bang QGIS nham xac dinh cac khu vuc c6 nguy co
cao. Két qua cho thdy dich VDNC c6 su khac biét gitia cac huyén,
v6i Quang Trach, Quang Ninh va Tuyén Hda la cac khu vuc co6
nguy co cao nhat do mat do chan nudi l6n. Huyén Quang Trach va
thi x4 Ba Don ghi nhan ty 1é méic bénh giam dén ti ndm 2021 dén
2024 nho vao cac bién phap kiém soat hiéu qua nhu tiém phong
vaccine va quan ly dich bénh chat ché. Trong khi d6, mot s6 dia
diém khac nhu B6 Trach, Lé Thuy va Pong Héi ciing ghi nhin
ca bénh nhung khong thudc vung nguy co cao. Nghién ctiu nhan
manh tdm quan trong cta viéc ing dung QGIS dé€ theo doi dich
bénh, hé trg cac co quan chiic nang dua ra bién phéap kiém soat
phu hgp. Viéc xay dung ban d6 nguy co dua trén mat do dan gia
stc va di liéu dich té gitp nang cao hiéu qua phong chéng dich
VDNC trong tuong lai.

hién tai nhiéu tinh, trong d6 tinh Quang Binh la
mot trong nhiing dia phuong ghi nhan sy bung
phat manh mé cua dich bénh nay trong nhiing

truyén nhiém nguy hiém trén trau, bo, gy thiét
hai nghiém trong vé kinh té cho nganh chan
nudi Viét Nam. Bénh khong chi anh huéng dén
ning suat dan gia siic ma con lam gia tang chi
phi kiém soat dich bénh va han ché thuong mai
nong san. Tai Viét Nam, bénh VDNC da xuat

nam gan day. Dién bién phtic tap ctia dich bénh
tai Quang Binh, két hop véi dic diém dia ly, diéu
kién ty nhién, va quy m6 chan nudi l6n, da dat
ra thach thtic khéng nho trong cong tic phong
chong va kiém soat dich bénh.
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Trong codng tac quan ly dich bénh, hé¢ thong
quan ly thong tin dich bénh dong vat (VAHIS)
cta Cuc Thu yla mét cong cy hitu ich. Tuy nhién,
VAHIS van boc 16 nhiing han ché vé khong gian
va tuy chinh trong phén tich dich té. Cu thé, ban
do6 dich té phan b6 ca bénh chi thé hién diém
trung tam cac xa co dich, chua xac dinh chinh
xac vi tri 8 dich hodc chua 16ng ghép dugc cac
yéu t6 anh hudng khac nhu téng dan gia stc va
ranh gidi dia ly. Diéu nay da gay ra nhiéu han ché
trong viéc danh gia nguy co lay lan dich bénh va
xay dung chién lugc kiém soat phu hgp.

Trudc thuc t€ do, viéc ting dung cong cu Hé
thong thong tin dia ly (GIS) la mot hudng tiép
can hién dai va cin thiét. Cu thé, phdn mém
Quantum GIS (QGIS) ma nguén md manh mé
vé GIS da dugc nhém nghién ctiu dé xuit ting
dung. QGIS c6 kha nang ho trg x4y dung ban do
dich té chi tiét vé vi tri va quy mo & dich, dong
thoi cho phép tich hgp cac yéu t6 kinh t€ - xa hoi
lién quan dén nguy co lay lan bénh. Nho do, viéc
danh gia dién bién dich bénh VDNC tai Quang
Binh giai doan 2021 - 2024 c¢6 thé trd nén truc
quan va chinh xac hon, hé trg hiéu qua cho cong
tac quan ly va phong chong dich bénh.

Nghién ctiu nay nham gidgi thiéu két qua tng
dung QGIS trong xay dung ban d6 dich té va
danh gia dién bién bénh VDNC tai Quang Binh
tii ndm 2021 dén nam 2024. Qua lam rd méi lién
quan gitta mat do dan gia suc, diéu kién dia ly va
ty 1é mac bénh, dong thai dé xudt cac giai phap
kiém sodt dich bénh phu hgp véi thuc té€ dia
phuong. Viéc ting dung cong nghé hién dai nay

g6p phan ning cao hiéu qua kiém sodt dich bénh.

2. Vat Liéu va Phuong Phap

2.1. Thiét ké nghién ciiu va thu thap s6 liéu

Nghién ctu dugc thuc hién theo thiét ké
nghién ctiu mo ta, két hgp nghién ctiu hoi ciu
va diéu tra cat ngang nham danh gia dac diém
dich té hoc va dién bién bénh viém da néi cuc
(VDNC) trén trau, bo tai tinh Quang Binh trong
giai doan 2021 - 2024.

Nghién ctiu hoi ctu: Thu thap s6 liéu thu
cép vé tinh hinh dich VDNC ti ndm 2021 dén
2024 (khong ghi nhén dich nam 2022) ti Chi cuc
Chén nudi va Thu y tinh Quang Binh, bao gom
thong tin vé s6 & dich, s6 trau bo mac bénh, chét
bénh, va phan bé dich theo dia ban hanh chinh.

Diéu tra cit ngang: Tién hanh diéu tra bang
phiéu hoi tai cac ho chdn nudi trau, bo trong cac
nam 2023 - 2024 nham danh gid thuc trang thuc
hanh an toan sinh hoc (ATSH) va méi lién quan
véi tinh hinh bénh VDNC.

2.2. Khu vuc nghién cdu, chon mau va do6i
tuong khao sat

Nghién ctiu dugc trién khai tai 03 huyén dai
dién cho cac vung sinh thdi khic nhau cua tinh
Quang Binh, bao gom: Quang Trach (khu vuc
trung du), Quang Ninh (khu vuc déng bing) va
Tuyén Héa (khu vuc mién nui).

Viéc lua chon huyén nghién ctiu dua trén cac
tiéu chi: (i) c6 ghi nhan bénh VDNC trong giai
doan nghién ctiu; (ii) c6 quy mo chan nuoi trau,
bo tuong dai 16n; va (iii) dai dién cho cac diéu
kién dia ly - sinh thai khac nhau trong tinh.

Tai moi huyén, cac xa dugc lya chon theo
phuong phdp chon mau phan ting, uu tién cic
xa tuing xudt hién 6 dich VDNC hodc c¢6 mat do
chan nudi cao. Cac hd chan nudi trau, bo trong
xa dugc chon theo phuong phap chon mau thuan
tién c6 kiém sodt, vdi diéu kién ho cé chian nudi
trau, bo trong thdi gian nghién ctu va dong y
tham gia diéu tra.
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2.3. Bién s0 va chi tiéu nghién ciiu
Cac bién s6 chinh trong nghién cttu bao gom:

- Bién dich té hoc: Tinh trang miac bénh
VDNC (c6/khdng), s6 con mic bénh, s6 con
chét, ty 1é mac bénh (%), ty 1é chét (%).

- Bién an toan sinh hoc (ATSH): Tinh trang
chuong trai kién c6, cé hang rao bao vé¢, vé sinh
chuong trai thudng xuyén, sat trung dinh ky, va
tinh trang tiém phong vaccine VDNC.

- Bién khong gian - thai gian: Vi tri dia ly ctia
ho chidn nudi va 6 dich, phan bé dich theo huyén,
x4 va theo nam.

2.4. Thu thap va xu ly dii liéu khong gian (GIS)

Dii liéu khong gian dugc thu thap thong qua:

- Xac dinh toa do dia ly (GPS) cua cac ho
chdn nuoi va cac 6 dich VDNC phét sinh trong
cac ndm 2021, 2023 va 2024 bang thiét bi dinh vi
cam tay va di liéu hanh chinh dia phuong.

- St dung hé toa do VN-2000 d€ chuén héa va
dong bo di liéu khong gian.

Phan mém QGIS
dugc st dung dé:

(phién ban 3.22)

- Xay dung cac 16p ban d6 nén (ranh gidi
hanh chinh cép tinh, huyén, xa);

- Biéu dién cidc diém 6 dich va ho chian nuoi;

- Long ghép di liéu dich té v6i di liéu tong
dan trau, bo;

- Phan vung nguy co dich bénh dua trén tiéu
chi két hop gitia méat do dan gia stc va tan suat

xudt hién 6 dich trong giai doan nghién ctu.

Cac 16p dii liéu dugc phan loai theo phuong
phap phéan 16p tu nhién (Natural Breaks - Jenks)
nham thé hién r6 su khac biét vé muc d6 nguy co

gitia cac khu vuc.
2.5. Phan tich thong ké

Céc s6 liéu thu thap dugc nhap va xi ly so
bd biang Microsoft Excel 2019, sau d6 phén tich
thong ké mod td bang phdn mém SPSS (IBM,
2020). So sanh ty 1é mac bénh va ty ¢ chét gitia
cac huyén dugc thuc hién bang kiém dinh Chi-
square (x*). Mtic y nghia théng ké dugc xdc dinh
tai P < 0,05.

3. Két Qua va Thao Luéin

3.1. Thuc trang thuc hanh chan nuéi an toan
sinh hoc (ATSH) trong chan nudi trau, bo

Céc huyén dugc diéu tra vé tinh hinh VDNC
6 trau bo gom Quang Trach, Quang Ninh va
Tuyén Hoa; vé6i 10 xa dugc diéu tra: Quang Luu,
Quang Phuong, Canh Héa, Quang Chéu, Quang
Hop, Quang Xuan, Trudng Xuén, Duy Ninbh,
Tién Hoa va Mai Hod, cu thé & Bang 1.

Bang 1 trinh bay thuc trang thuc hanh chan
nu6i ATSH trong chdn nudi trau, bo tai tinh
Quang Binh va ba huyén diéu tra la Quang
Trach, Quang Ninh va Tuyén Hda, giai doan
2021 - 2024, qua d6 cung cdp cdi nhin toan dién
vé muic do 4p dung cac bién phap ATSH tai dia
phuong. Két qua khao sat cho thay, cac chi tiéu
danh gid thuc hanh ATSH bao gom xay dung
chuong trai, thiét lap hang rao bao v¢, thuc hién
vé sinh chudng trai, tién hanh sat triing, va tiém
phong vaccine. M6i huyén déu c6 su khac biét
trong muc do thuc hién cac chi tiéu nay, phan
anh boi canh kinh té, nhan thic.
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Bang 1. Danh gia thuc trang thuc hanh chin nu6i an toan sinh hoc trong chin nuéi trau, bo tai tinh

Quang Binh giai doan 2021 - 2024

. S8 ho dat chi tiéu (ho) Ty 1é (%)
Huyén ya en
T . Chi tiéu diéu tra
diéu tra 2021 2022 2023 2024 2021 2022 2023 2024
Chuong trai kién cé6 25 30 28 20 29,76 35,14 33,33 23,80
Héng rao 3 12 12 11 3,57 14,29 14,29 13,10
Quéng ..
Vé sinh TX 2 5 9 2,38 3,57 5,95 10,71
1 Trach o
Sat trung TX 10 5 1,19 5,95 11,9 5,95
Tiém vic-xin 31 21 15 17 36,9 25,00 17,85 20,20
S6 ho diéu tra 84 84 84 84 72,62 84,52 83,33 73,81
Chuong trai kiénc6 7 6 5 6 13,21 13,32 943 13,32
He‘lng rao 3 4 3 10 5,66 7,55 5,66 18,87
Quéng ..
Vé sinh TX 2 3 1 6 3,77 5,66 1,89 13,32
2 Ninh
Sat trung TX 1 2 1 11 1,89 3,77 1,89 18,90
Tiém vic-xin 27 23 33 27 50,94 43,4 62,26 50,94
S6 ho diéu tra 53 53 53 53 75,47 71,69 81,13 88,68
Chuong trai kiénc6 10 6 15 18 23,81 14,29 35,71 42,86
Héng rao 5 8 3 4 11,9 19,05 7,14 9,52
Tuyén .
3 Ho# Vé sinh TX 2 7,14 4,76 2,38 19,00
04
Sat trung TX 2 5 9 5 4,76 11,90 21,43 11,90
Tiém vic-xin 22 17 13 12 52,38 40,47 30,95 28,57
S6 ho diéu tra 42 42 42 42 95,23 90,48 88,10 100
Chuﬁng trai kién c6 38 42 48 44 21,23 2346 26,82 24,58
He‘lng rao 11 24 18 25 6,15 13,41 10,06 13,97
4 T6ng Vé sinh TX 7 8 7 20 3,91 4,47 3,91 11,17
Sat trung X 4 12 20 14 2,23 6,70 11,17 7,82
Tiém vic-xin 80 61 61 56 44,69 34,08 34,08 31,28

TX: thudng xuyén.

Cong tac ATSH tai Quang Binh c6 nhiing yéu
to tich cuc, nhung cin c6 sy dau tu va dong bo
hon niia trong cac cong tac tiém vaccine va vé
sinh dé ddm bdo méi trudng chin nudi an toan
va bén viing. Chudng trai kién c6 dong vai tro cot
16i trong viéc bao vé vat nudi khoi cac yéu t6 moi
truong va mam bénh. S6 liéu cho thay dau tu vao
chudng trai kién c6 tai Quang Binh c6 xu huéng

tang (ti 21,23 1én 24,58% theo tting giai doan).
Diéu nay cho thdy su quan tim ngay cang cao
ctia ngudi dan va co quan chtic nang d6i véi viéc
xay dung méi trudng s6ng dat tiéu chudn cho gia
suc. Cong tac vé sinh dugc chu trong, véi ty 1é
tang dan qua cac giai doan (tl 3,91 1én 11,17%).
Su gia ting nay cho thdy y thtic cia ngudi chan
nuoi trong viéc gili gin moi trudng song sach
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sé cho vat nudi. Tuy nhién, sy tang trudng nay
can dugc duy tri 6n dinh hon d€ dat hiéu qua
lau dai. Ty l¢ sat trung c6 xu hudng ting manh
6 mot sO giai doan (ti 2,23 lén 7,82%). Day la
tin hiéu tich cuc, phan dnh sy ting cudng cac
bién phép tiéu diét mam bénh va giam nguy co
lay lan dich bénh. Tuy nhién ty 1¢ nay dang con
rat thap. Vaccine la giai phdp quan trong trong
viéc nang cao stic dé khang va bao vé dan trau
bo khoi bénh VDNC. Nhung & Quang Binh ty 1é
tiém phong vaccine giam tii 44,69 xuéng 31,28%,
diéu nay c6 thé phan anh sy thiéu dong b trong
cong tac trién khai hodc tiép can vaccine ctia
ngudi chan nudi. Boi véi bénh VDNC ngudi dan
chua quan tam chd trong phong dich nhu bénh
16 mom long moéng hay tu huyét trung.

Tai huyén Quang Trach vé chi tiéu chuong
trai kién c6, ty 1é dat yéu cau giam tu 29,8%
(2021) xu6ng 23,8% (2024). Diéu nay chua phan
anh sy quan tdm dau tu ctia cac hd chin nudi vao
co s& ha tang. Tuy nhién, chi tiéu c6 hang rao
bao vé lai c6 ty 1é thap, dao dong tii 3,6% (2021)
dén 13,1% (2024), cho thay viéc xay dung hang
rao van chua dugc chu trong. Trong khi do, ty 1¢
dat chi tiéu vé sinh thudng xuyén ting dang ké
tir 2,38% (2021) 1én 10,71% (2024), nhd vao céac
chién dich tuyén truyén vé tdm quan trong cta
vé sinh moi trudng chan nudi. Dac biét, chi tiéu
tiém phong vaccine giam manh tii 36,9% nam
2021 giam xu6ng 20,2% nam 2024. Diéu nay cho
thay y thuic cta ngudi chidn nudi vé tiém chung
phong bénh VDNC cho dan trau, bo chua cao.

Tai huyén Quang Ninh, tinh hinh thuc hién
ATSH ciing c6 su cai thién qua cac nam. Chi tiéu
chuong trai kién c6 dat 13,1% vao nam 2021 va
tang 1én 13,2% vao ndm 2024, khong c6 su thay
d6i trong viéc 4p dung md hinh chan nuoéi hién
dai, phan anh sy han ché trong kha nang dau tu.
Chi tiéu sat trung va vé sinh chuong trai dugc

cai thién. Cu thé, ty 1¢ dat sat trling ting ti 1,9%
(2021)1én 18,9% (2024), trong khi vé sinh chuong
trai tng tui 5,7% lén 18,9% trong cuing giai doan.
Ngoai ra, ty 1é ho thuc hién tiém phong vaccine
tang tu 43,4% (2022) lén 50,9% (2024).

Tai huyén Tuyén Hoéa la dia phuong c6 so
ho chan nudi diéu tra it nhat (42 ho) va ciing la
nai cé ty 1é dat cac chi tiéu thap nhét. Chi tiéu
chuong trai kién c6 duy tri & muc duéi 10% qua
cac ndm, cho thdy khé khan vé co sd ha tang tai
dia phuong nay.

Tuy nhién, cac chi tiéu khac nhu vé sinh
chuong trai va sat trung thuong xuyén ghi nhan
su cai thién dang ké. Ty 1é ho dat chi tiéu vé sinh
ting ti 7,14% (2021) lén 19,0% (2024), con ty
1¢ sat trung tang tu 4,7 1én 11,9%. Ty 1é ho thuc
hién tiém phong vaccine giam tii 52,38% (2021)
xudng 28,7% (2024).

Céc chi s6 vé€ ATSH & Quang Binh thap hon
dang ké so v6i Bén Tre. Nghién ctiu cua Truong
& ctv. (2023) tai tinh Bén Tre cho thay 75,56%
s6 ho c6 chuodng trai kién c6, cao hon dang ké
so v6i Quang Binh chiém ty 1¢é 24,58% (2024).
Ty 1¢ 44,44% s6 ho tai Bén Tre sat trung chudng
trai thudng xuyén, trong khi & Quang Binh, ty 1¢
nay rat thap chi chiém 7,82% (2024). Ty 1¢ tiém
phong bénh VDNC tai tinh Bén Tre 1a 68,33%
trong khi 6 Quang Binh chi chiém 31,28% diéu
nay cho théy rang yéu t6 ATSH & Quang Binh
chua dugc quan tam chu y (Truong & ctv., 2023).

Nghién ctiu ctia Vo & ctv. (2022) tai cac tinh
bac mién trung (Thanh Héa dén Quang Tri) ghi
nhan viéc ap dung ATSH nhu vé sinh chudng
trai, sat trung va diét con trung dong vai tro
quan trong trong giam nguy co lay nhiém. Tuy
nhién, chi 40,37% trau bo tai khu vic nay dugc
tiém vaccine VDNC, cao hon ty 1é tiém phong
VDNC tai Quang Binh (31,28% nam 2021). Tinh
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hinh dp dung ATSH tai Quang Binh va cdc tinh
mién Trung déu chua dugc dong bo, phan anh
thuc trang chung vé nhan thic va ho trg ky thuat
trong chdn nuoi & cac vung c6 diéu kién kinh té
han ché (Pham & ctv., 2024a).

Ca ba huyén diéu tra déu ghi nhén sy cai
thién trong thuc hanh ATSH qua cac niam.
Quang Trach va Quang Ninh dat ty 1¢ thuc hién
cac chi tiéu cao hon, dac biét & cac khia canh nhu
vé sinh chudng trai va tiém phong vaccine. Trong
khi d6, Tuyén Hoa ty 1é dat thap hon & hau hét
cac chi tiéu. Quang Trach, v6i s6 ho chan nudi
16n nhat, dat ty 1¢ thuc hién cac chi tiéu ATSH
cao hon so v6i Quang Ninh va Tuyén Hoéa &
héu hét cac khia canh vi 6 Quang Trach s6 ho
dugc diéu tra nhiéu hon so véi Quang Ninh va
Tuyén Hoéa. Tuy nhién, Quang Ninh lai c6 buéc
tién vugt bic trong chi tiéu tiém phong vaccine,
dat ty 1¢ 60,2% vao nam 2024, cao nhat trong ba
huyén. Tuyén Hoéa dat ty 1¢ thdp nhat & hau hét

cac chi tiéu tuy nhién, su cai thién qua cac nam,
ddc biét & chi tiéu vé sinh chuong trai va tiém
phong, cho thdy tiém nang phat trién néu c6 su
hé trg day du hon tii cdc co quan chic nang.

Nhin chung, cac huyén trong khu vuc diéu
tra déu c6 nhiing han ché trong viéc thuc hién
cac bién phap ATSH, ddc biét la trong viéc tiém
phong vaccine va xay dung chuong trai kién c6.
Mac du ¢6 sy cai thién trong cac nam qua, nhung
muic d ap dung cac bién phap nay van con thap
va chua dong déu.

3.2. Két qua khao sat ty 1¢ trau, b0 mac bénh va
chét do dich VDNC tai cac huyén diéu tra
tai tinh Quang Binh nam 2021 - 2024

Két qua thuc hién khao sat ty 1¢ trau, bo mac
bénh va chét do dich VDNC & cac huyén diéu
tra tai tinh Quang Binh nam 2021 - 2024 thé
hién qua Bang 2.

Bang 2. Ty 1¢ trau, bo mac bénh va chét do dich viém da néi cuc tai cac huyén diéu tra tai tinh Quang

Binh ndm 2021 - 2024

A ) SO h()/ Sov corll SoAcon T§ 1¢ bénh So c?n Tj lé chét
Huyén Xa duong tinh khaosat bénh %) chét %)
(ho) (con) (con) (con)
Quang Ninh  Trudng Xuan 7 21 1 4,76% 0 0
Duy Ninh 4 1 25,00% 0 0 0
Cong 25 2 8,00% 0 0 0,00%
Quang Trach  Quang Luu 15 47 40 85,11% 2 5,00%
Céanh Héa 1 3 0 0 0 0
Quang Phlidng 7 27 19 70,37% 3 15,79%
Quang Chéau 3 12 8,33% 0 0
Quang Hop 9 30 5 16,67% 0 0
Quang Xuan 2 5 1 20,00% 0 0
Cong 37 124 66 53,23% 5 7,58%
Tuyén Hod Tién Hoa 8 18 15 83,33% 2 6,67%
Mai Hoa 6 13 11 84,62% 0 0
Cong 14 31 26 83,87% 2 3,85%
Tong cong 61 180 94 52,22% 7 3,89%
p > 0,05 > 0,05
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Két qua bang 2 cho théy, ti nam 2021 - 2024
cac huyén diéu tra déu xay ra bénh VDNC. Két
qua cho théy ty 1é mac VDNC cao chiém 52,22%
tuy nhién ty 1¢ chét lai rat thap chi chiém 3,89%.
Ty 1é méc bénh VDNC trong nghién ctu nay
khong c6 y nghia thong ké do kich thudc mau
nho va khong dong déu gitia cac huyén.

Tai huyén Quang Ninh ghi nhan ty 1é mic
bénh thap so v6i 2 huyén Tuyén Hoa va Quang
Trach (& xa Trudng Xuan (4,76%) va Duy Ninh
(25%)), khong c6 truong hgp nao chét do VDNC.
Tuy nhién, ty 1¢ ho dat chuén vé sinh chudng trai
tai huyén nay rat thap, chi dao dong tii 9,43 dén
13,32%, va ty 1é sat trung chudng trai ciing chi
dat t6i da 7,55% vao nam 2024. Trong khi do ty 1¢
tiém phong vaccine tuong déi cao, 1én t6i 62,26%
vao ndm 2023, giam nhe con 50,94% vao ndm
2024 (Bang 1). Tt mdi lién hé nay c6 thé chiing
minh dugc s& ca mic bénh va chét do VDNC &
huyén Quéang Ninh thdp hon so véi cac huyén
khac la do tac dung ctia vaccine, di€u nay dugc
Truong & ctv. (2023) da chi ra, tiém vaccine la
bién phap hiéu qua dé€ kiém soat dich bénh.

Huyén Quang Trach c6 tinh hinh dich bénh
VDNC cao nhit trong 3 huyén diéu tra, dac biét
tai x4 Quang Luu, noi ty 1é mic bénh lén tsi
85,11%, v6i 40/47 con bo bi nhiém bénh va 2
con tli vong. Quang Phuong ciing c6 ty 1é mac
bénh cao (70,37%) va ty 1¢ ti vong 1a (11,11%).
Theo Bang 1, mac du cac chi tiéu vé chan nudi
ATSH déu c6 xu huéng ting nhung ty 1é ho dat
chudn chudng trai chin nudi tai Quang Trach
giam manh ti 29,76% (2021) xuéng con 23,8%
(2024), va ty 1é tiém phong vaccine cling giam tu
36,9% (2021) xuéng con 20,24% (2024). Nhiing
con s6 nay phan anh sy thiéu hut nghiém trong
trong cong tdc ATSH, vé sinh chuodng trai va
tiém phong. Mot s6 tac gia nhu Vo & ctv. (2022)
da nhan manbh, sy két hgp gitia vé sinh kém va

khoéng tiém phong la nguyén nhan chinh dan
dén bung phat dich. Nguyen & ctv. (2022) va Vo
& ctv. (2022) déu chi ra ring viéc khong tiém
phong 1a yéu t6 chinh lam ting ty 1é mac bénh.
Céc xa nhu Quang Luu va Quang Phuong c6 thé
chua dugc tiém vaccine ddy du, dan dén ty 1é
mac cao. Theo nghién ctiu cua Vo & ctv. (2022)
thi ty 1é nhiém bénh trung binh & cac tinh Thanh
Héa dén Quang Tri la 89,88%, v6i ty 1é mau bénh
phédm duong tinh ti 83,73 dén 96,86% tuy thudc
vao loai mau (vay da, mau, mau gop). Diéu nay
pht hgp véi ty 1é mac cao & cdc xa Quang Luu
va Quang Phuong, cho thdy su lay lan manh ctia
virus trong cac khu vic méit dé chan nuéi cao.
Theo cong bo ctia Nguyen & ctv. (2022) tai Tra
Vinh va Bong Thap, ty 1é nhiém bénh dao dong
tu 38,46 dén 41,46%. Cac khu vuc c6 ty 1é mac
cao thudng c6 mat dé chian nudi 16n va phuong
thtic chin tha tu do. Két qua nay cting dugc quan
sat tai Quang Luu va Quang Phuong, noi ty 1é
mac bénh cao nhat.

Huyén Tuyén Hoa cling ghi nhén ty 1é mac
bénh khd cao tai ciac xa Tién Hoa (83,33%) va
Mai Hoéa (84,62%), nhung ty 1é chét trung binh
chi la 3,85%. Diéu nay cho thay mac du cong tac
phong ngtia bénh con chua tét, dé xay ra dich
bénh véi ti 1é cao, nhung c6 thé cong tac diéu
tri bénh tai cac ho diéu tra & huyén nay c6 hiéu
qua, dan dén ti 1é chét chi 6 muc thdp. Theo
Tuppurainen & ctv. (2017), cac yéu t6 nhu con
trung truyén bénh (rudi, muéi) va diéu kién khi
hau néng dm la nguyén nhan chinh khién bénh
VDNC bung phat. Cac xa nhu Mai Hoa va Tién
Héa, nam trong vung c6 dia hinh va khi hau
thuan lgi cho sy phét trién cta vector truyén
bénh, c6 thé da chiu anh hudng l6n tii nhiing
yéu t6 nay. Theo Bang 1, ty 1é ho dat chudn vé
sinh chuong trai tang nhe tu 23,81% (2021) lén
42,86% (2024), nhung ty 1¢ tiém phong vaccine
lai giam tii 52,38% xudng con 28,57% trong cuing
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giai doan. Diéu nay phu hgp véi nhan dinh cta
Dang & ctv. (2024), rang cac khu vuc co ty 1é
tiém phong thap thuong dé xay ra dich bénh l6n.
Theo nghién ctiu cia Pham & ctv. (2024b) thi ty
1é mic bénh trung binh trén ca nuéc la 39,5%,
nhung dao dong16n gitia cac vung sinh thai. Khu
vic dong bang va mién nui ¢d ty 1é mac cao hon
so v6i vung trung du va cao nguyén, phu hgp véi
tinh hinh tai huyén Quang Trach va Tuyén Hoa.

Nhin chung, tinh hinh dich bénh VDNC
tai Quang Binh chiu anh huéng l6n ti v¢ sinh
chuong trai, tiém phong vaccine, va phuong
thiic chan nudi. Huyén Quang Ninh ¢6 ty 1é méc
bénh thap nhit nhd ty 1é tiém phong cao hon,
trong khi Quang Trach chiu anh hudng nghiém
trong nhat do ATSH yéu kém va ty 1é tiém phong
thap. Mlia mua, cuing v6i phuong thtic chan tha
tu do tai cac xa nhu Quang Luu va Tién Hoa,
cling lam gia tang nguy co buing phat dich. Nhu
Dang & ctv. (2024) da dé xuat, viéc cai thién vé
sinh chuodng trai va ddy manh céc chién dich
tiém phong vaccine la yéu t6 then chét dé kiém
soat dich bénh.

PHAN BO TONG PAN TRAU BO TREN PIA BAN TiNH QUANG BINH
(cap nhat 10/2024)

Cha gidi : BVT con
[T o-1000

[ 1000 - 2000

[= 2000 - 3000

I 3000 - 4000

M 4000

0

Hinh 1. Ban d6 phéin b6 téng dan trau, bo trén dia

ban tinh Quang Binh (cap nhat thang 10/2024).

3.3. Ung dung GIS vao cong tac bao cdo va xac
dinh bién phap phong chdng dich

Hién nay cac Chi cuc Chdn nudi va Thuy trén
cac nudc da va dang ting dung hé théng quan
ly théng tin dich bénh dong véat caa Cuc Thu y
- VAHIS d€ bdo cédo va phuc vu kiém sodt dich
bénh dong vat, trén co ban hé thong cing da
tich hgp cong nghé GIS d€ thé hién cac 6 dich
trén ban do (MOST, 2024). Tuy nhién han ché
ctia VAHIS hién nay chi thé hién dugc ban do
diém 1a trung tdm cac xa chit chua dung véi cac
vi tri 6 dich, trén ban d6 cling chua thé hién dugc
quy mo6 & dich hay mot s6 yéu t6 vé kinh té xa
hoi c6 thé anh hudng dén kha nang phat dich
VDNC cua cac dia phuong (yéu t6 tong dan trau
bo, ranh giéi dia ly cac huyén...). Trong thoi gian
dé hé thong c6 thé cap nhét thém dugc cac tinh
ndng, nhom nghién ctiu dé xuat Chi cuc Chan
nuoi va Thu y Quéng Binh ting dung QGIS dé
x4y dung cac ban d6 dich té nham danh gid mic
do dich VDNC tui 2021 - 2024 va ting dung xay
dung ban d6 thé hién tng dan trau bo tai cc dia
phuong dé hé trg cong tac phat trién chin nuoi,
phong chong dich bénh.

DICH VIEM DA NOI CUC TAI QUANG BINH NAM 2021

Chi gidi: PVT con
[T 1-100

l:l 100 - 200
[ 200 - 300
[ 300- 400
I 400- 500
I 500 - 600
I 600 - 700

Hinh 2. Ban do6 dich bénh viém da néi cuc
nam 2021.
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DICH VIEM DA NOI CUC TAI QUANG BINH NAM 2023

Chu giai: PVT con
[T1-100

[T 100-200
[ 200- 300
[ 300 - 400
[ 400 - 500
[ 500 - 600
I 600 - 700
M - 700

Hinh 3. Ban d6 dich bénh viém da néi cuc tai
Quang Binh ndm 2023.

Dua trén cac ban d6 dich bénh VDNC va ban
do6 téng dan trau bo trén dia ban tinh Quang
Binh, chung t6i da phan tich dién bién dich bénh
cacnam 2021, 2023 va 2024 (ndm 2022 khong co6
di liéu). Ban do tong dan trdu bo (Hinh 1) cho
thay su phan bé khong dong déu gitia cac huyén,
v6i nhiing huyén nhu Quang Trach, Tuyén Hoéa,
Minh Héa, Quang Ninh, va Lé Thay c6 téng dan
chan nudi 16n nhit. Ban d6 dich bénh VDNC
(Hinh 2, 3, 4) phan anh sy bung phat va lay lan
dich bénh qua cic ndm. Qua do, ta c6 thé nhan
dién nhiing khu vuc c6 su gia tang hodc giam sut
ty 16 mac bénh nhdm dua ra nhiing nhén dinh vé
cac yéu t6 anh hudng dén sy lay lan va kiém soat
dich bénh theo Hinh 5. Qua cic ban do6 bén trén
ta thay truc quan cac dia phuong thuong xuyén
xdy ra dich VDNC ciing la cac dia phuong cé
tong dan chdn nuoi trau bo 16n nhét tinh (huyén
Quang Trach, mdt s6 xa tai Tuyén Hoa, Minh
Héa, Quang Ninh, Lé Thuy...), ngoai ra cac khu
vuc xay ra dich trong 3 nam cting dugc dua vao
danh sich cdc xa c6 nguy co cao, cin trién khai
bién phap tiém phong, phong bénh triét dé.

DICH VIEM DA NOI CUC TAI QUANG BINH NAM 2024

l:l 1-100
I:I 100 - 200
D 200 - 300

l:l 300 - 400
- 400 - 500
- 500 - 600
- 600 - 700
- > 700

0 10 20km
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Hinh 4. Ban do6 dich bénh viém da néi cuc
tai tinh Quang Binh nam 2024.

So v6i hé thong quan ly thong tin dich bénh
dong vat VAHIS hién dang dugc stii dung phé
bién, viéc ing dung QGIS trong nghién ctiu nay
cho thdy nhiéu gia tri gia tdng quan trong trong
ho trg ra quyét dinh phong chéng bénh VDNC.
Trong khi VAHIS chu yéu cung cép thong tin
dich bénh duéi dang diém trung tdm hanh chinh
va phuc vu bao cdo dinh ky, QGIS cho phép tuy
chinh, tich hgp va phan tich dong thaéi nhiéu 16p
di liéu khong gian - dich té, tii d6 nang cao kha
ndng giam sat va danh gia nguy co dich bénh.

Cu thé, QGIS hé trg xac dinh chinh x4c vi tri
6 dich va khu vuc chan nu6i ¢é nguy co cao, gitp
co quan thu y dia phuong chtt dong khoanh viing
6 dich, thiét lap viing dém va uu tién tiém phong
vaccine cho cac khu vic cé mat dd dan trau, bo
16n hodc c6 tién st dich bénh. Viéc 1ong ghép di
liéu tong dan véi phan bé dich bénh theo khong
gian va thoi gian cho phép xay dung ban d6 nguy
co, tit d6 ho trg phan bé ngudn luc tiém phong
va kiém soat dich bénh mot cach hiéu qua hon
trong di€u kién nguon luc con han ché.
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Bén canh do, QGIS con dong vai tro quan
trong trong giam sat dién bién dich bénh theo
thoi gian, giup danh gid hiéu qua cta cac bién
phép phong chéng da trién khai, nhu tiém phong
vaccine va cai thién thyc hanh an toan sinh hoc.
Thoéng tin ban do truc quan do QGIS cung céap
gitip nang cao kha ning truyén dat thong tin dich
bénh t6i can bo quan ly, chinh quyén dia phuong

. . , Ch gidi:
\ . @ 2021

. . ® 2023

® 2024

O Viing nguy co cao

Xay dung bang QGis

va ngudi chan nuoi, ti d6 tang cudng phdi hgp
trong cong tac phong chong dich.

Nhu vay, két qua nghién ctiu cho thay QGIS
khong chi la cong cu truc quan héa di liéu dich
té ma con la cong cu ho trg ra quyét dinh quan
trong, bo trg hiéu qua cho hé thong VAHIS trong
gidm sat, khoanh viing va kiém soat bénh VDNC
trén trau, bo tai dia phuong.

o
quoa W

Theo bao cdo Vahis

Hinh 5. Ban d6 dién bién bénh viém da n6i cuc trén trau, bo tai Quang Binh
giai doan 2021 - 2024.

Tai tinh Quang Binh, dién bién bénh VDNC
6 su khac biét ro rét gitia cac huyén, dic biét la
trong cdc ndm 2021, 2023 va 2024. Huyén Quang
Trach va Thi xa Ba Don dit nam trong viing nguy
0 cao, c6 ty 1é mac bénh giam dan trong cac ndm
gan day, tii muc cao nhat vao nam 2021. Diéu nay
cho thay sy cai thién trong cong tac phong ngtia
dich bénh VDNC trau, bo va cac bién phép kiém
soat dich bénh, nhu tiém phong vaccine va chin
nudi ATSH cho trau, bo dugc chu trong trén dia
ban huyén Quang Trach va thi xa Ba Don.

Tai huyén Quang Trach, sy giam dan ty 1é
mac bénh tlii ndm 2021 cho thdy hiéu qua ctia cac

bién phap kiém soat dich bénh. Tuy nhién, do
mat d6 chan nudi 16n va cac diéu kién tu nhién
thuén 1gi cho su phat trién cia mam bénh, khu
vic nay van cin tiép tuc cac bién phdp phong
ngtia nghiém ngit.

Tuong ty, cac huyén Tuyén Hoa va Minh Hoa
cing ghi nhan ty 1é mic bénh cao trong nam
2021 va ndm trong vung nguy co cao, nhung
muc do nay co su giam sut trong cac nam tié€p
theo. Nguyén nhan c6 thé la su két hop gitia cac
yéu té nhu diéu kién vé sinh chua dugc cai thién
day du trong cac nam trudc, ciing nhu quy mo
dan gia stc l6n, lam gia ting kha ning lay lan
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bénh. Trong khi d6, huyén B6 Trach mac du cé
dién bién bénh it phtic tap hon nhung van ghi
nhén ca méc trong cac nam 2021, 2023 va 2024.
Diéu nay cé thé cho thdy méc du ty 1é mic bénh
khong cao, nhung su xudt hién ctia bénh van cé
thé xay ra trong cac diéu kién cu thé. Mot yéu to
quan trong la viéc kiém soat chdt ché cac bién
phap phong ngtia, dac biét trong cac khu vuc co
diéu kién vé sinh kém hodc mat d6 chin nudi
chua dugc giam thiéu dung muc (Tran & ctv,,
2023). Cac huyén Lé Thuy va Dong Héi ghi nhan
su xudt hién dich bénh vao nam 2021, nhung
khong ndm trong viing c6 nguy co cao. Diéu nay
6 thé giai thich bai sy nhap khiu trau bo tu cac
vung khéc, lam gia taing kha nang mam bénh tu
bén ngoai xam nhap vao. Do viy, cac huyén nay
can c6 cac bién phap kiém soat nghiém ngat viéc
nhap khéu gia suc tu cac khu vuc c¢6 dich, dong
thdi ting cudng cong tac phong nglia va kiém
soat dich bénh trong khu vuc.

Toém lai, cac huyén trong tinh Quang Binh c6
su phan b6 khac nhau vé ty 1é mac bénh VDNC
qua cac nam, phu thudc vao nhiéu yéu t6 nhu
quy mo dan gia stc, diéu kién vé sinh, cong tac
tiém phong va viéc nhép khéu gia stc. Viéc hiéu
rd cac yéu t6 nay sé giup cic cd quan chtic ning
va cong dong dua ra nhiing bién phap phong
ngtia phtt hgp, nhdm giam thiéu sy phat tan cta
bénh VDNC trong tuong lai.

4. Két Luan va Dé nghi
Két Luan

Nghién ctiu dugc tién hanh diéu tra tai 179
ho chan nuéi trau bo trén dia ban trong 2 nam
2023 va 2024, tai dia ban 3 huyén Quang Trach
(84 ho), Quang Ninh (53 hd) va Tuyén Hoéa (42
ho). Nghién ctiu da cung cdp cai nhin tong thé
vé diac diém dich té hoc va dién bién bénh viém
da néi cuc (VDNC) trén trau, bo tai tinh Quang

Binh trong giai doan 2021 - 2024 théng qua viéc
két hop phén tich s6 liéu dich té va ting dung
cong ngh¢ GIS. Két qua cho thdy thuc hanh an
toan sinh hoc trong chan nuoi trau, bo tai Quang
Binh con nhiéu han ché va chua déng déu gitia
cac dia phuong, ddc biét la cac bién phap tiém
phong vaccine va v¢ sinh, sat tring chudng trai.
Nhiing han ché nay cé méi lién quan véi sy ton
tai va tai phat ctia dich VDNC tai mét s6 khu
vic c¢6 mat do chian nudi cao. Bénh VDNC ghi
nhéan ty 1é mic tuong d6i cao (52,22%) nhung
ty 1& chét thp (3,89%), phan dnh dic diém dich
té ctia bénh tai dia phuong va cho thdy hiéu qua
nhat dinh cta cac bién phap diéu tri va quan ly
ca bénh. Tuy nhién, do ¢& mau con han ché va
su khac biét gitia cac dia ban chua cé y nghia
thong ké, cac méi lién quan nay cin dugc tiép
tuc nghién ctiu véi quy mo 16n hon.

Viéc ting dung QGIS trong xay dung va phan
tich ban do6 dich té da cho thay hiéu qua ro rét
trong viéc truc quan héa su phan bo khong gian
- thoi gian cta bénh VDNC, xdc dinh cac khu
VUc nguy co cao va lam ré moi lién quan gitia
phan bé dich bénh véi quy moé dan trau, bo. So
v6i hé thong bao cao dich bénh truyén théng,
QGIS cho phép tich hgp nhiéu 16p dii liéu va
cung cép thong tin chi tiét hon, qua d6 nang cao
nang luc giam sat, danh gia va ho trg ra quyét
dinh trong cong tac phong chdng dich bénh. Két
qué nghién ctiu khdng dinh gid tri thyc tién ctia
viéc ing dung GIS trong quan ly dich bénh dong
vat, dong thoi tao co s& khoa hoc cho viéc xay
dung cac chién lugc kiém soat VDNC phu hgp
vdi diéu kién chin nuoi va dic diém dich té tai
tinh Quang Binh trong thai gian téi.

Dé Nghi

- Can c6 bién phdap tuyén truyén, huéng dan
ngudi chan nudi trau bo trén dia ban thuc hién
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cac gidi phdp nhdm: Cai thién chit lugng nudc
udng. Pam bao gia stic luén dugc cung cip nude
sach, tranh cac nguon nudc 6 nhiém ¢ thé la yéu
to truyén bénh. Cac bién phap xu ly nudc uéng
can dugc ap dung rong rai trong cac khu vuc
chédn nuoi d€ giam thiéu nguy co mac bénh. Kiém
soat va diét con trung. Cé cac bién phap diét con
trung can dugc thuc hién thudng xuyén va hiéu
qua, dic biét 1a trong cac khu vuc chin nudi gia
suc c6 mat dd cao. Viéc kiém soat cic loai con
trung truyén bénh nhu muéi va rudi 1a rat quan
trong trong viéc ngan nglia bénh VDNC. Nang
cao nhén thtc cho ngudi chan nuoi.

- Can t6 chtic cac chuong trinh dao tao va
tuyén truyén vé cac bién phap phong bénh
VDNC cho nguéi chan nuéi. Huéng dan ngusi
chan nudi vé tdm quan trong cua cac bién phap
phong ngtia, tiém phong va cai thién diéu kién
vé sinh trong qua trinh chan nudi sé giap giam
thiéu dang ké ty 1é mic bénh. Tt d6 nang cao
cac chi s6 thuc hién ATSH trén dia ban tinh,
ddc biét la cac van dé ctia cac huyén da thuc
hién nghién ctiu.

- Bé xudt chinh quyén dia phuong quyét liét
trong cac hoat dong: Thuc hién cac chuong trinh
tiém phong Vaccine c6 chon loc va uu tién, ddc
biét la v6i tinh c6 nguon luc con han ché nhu
Quang Binh va dang gap tinh trang gip kho khan
khi chd phan bé vén. Uu tién cac dia phuong c6
tong dan gia stc cao va thuong xuyén xay ra dich
bénh trudc do, ting cudng tiém phong va quan ly
dan. Can ddy manh chuong trinh tiém phong dé
bao v¢ gia stuc khoi bénh VDNC. Cac chu chin
nuoi can tuan thu nghiém ngat lich tiém phong
va thuc hién cac bién phap phong nguia khac dé
dam bao stic khoe ctia dan gia stc. Ngoai ra, viéc
quan ly dan gia stc can phai c6 sy giam sat va
kiém tra chat ché, dac biét la trong trudng hop
nhép dan méi.

- Quan ly quy m6 dan va phuong thtic chin
nuoi. Doi véi cac dan gia suc nho, can dac biét
chti y dén cac bién phap phong ngilia dé€ han
ché nguy co lay lan dich bénh. Bén canh dé, cac
phuong thiic chin nuéi can dugc cai thién, taing
cuong vé sinh chudng trai va thuc hién cac bién
phdp kiém soét dich bénh tét hon.

- Tdng cuong nghién ctiu va giam sat dich
bénh. Cac co quan chtic nang can tiép tuc thuc
hién giam sat dich bénh thudng xuyén va nghién
ctiu sau hon vé€ cac yéu t6 moi trudong va sinh
hoc anh hudng dén ty 1é mic bénh VDNC. Cép
nhat thong tin kip thai vé tinh hinh dich bénh sé
gitp dua ra cac bién phép ting ph6 nhanh chéng
va hiéu qua.

L&i Cam Doan

Tac gia lién hé hoan toan chiu trach nhiém
néu c6 xung dot loi ich hay noi dung cong bo
trong bai bao nay.

L6i Cam On

Nghién ctiu nay nhan dugc sy ho trg ti B
mon dich té bénh ly - Vién Thu y Quéc gia va Chi
cuc Chan nudi va Thu y tinh Quang Binh (trudc
khi sap nhap don vi hanh chinh, hién nay la Chi
cuc Chén nudi va Thu y tinh Quang Tri).
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ABSTRACT

This study presents a green and sustainable route for synthesizing
silver nanoparticles (AgNPs) using mangosteen peel extract, which
served as both a reducing and a stabilizing agent. The synthesis
process was optimized by investigating key parameters, including
temperature, reaction time, AgNO; concentration, and the Ag*
solution-to-extract ratio. The formation of AgNPs was confirmed
by UV-Vis spectroscopy, while XRD (X-ray diffraction), HR-
TEM (High-resolution transmission electron microscopy), and
SAED (Selected area electron diffraction) analyses revealed that
the nanoparticles were spherical, well-dispersed, crystalline face-
centered cubic structures with an average size of 16.2 + 4.3 nm.
The AgNPs exhibited exceptional catalytic activity in the sodium
borohydride (NaBH,) reduction of p-nitrophenol (PNP), achieving
a conversion efficiency of > 95% within just 2 minutes. This catalytic
reaction followed pseudo-first-order kinetics with a reaction rate
constant (k = 0.815/min). Furthermore, the AgNPs demonstrated
strong antibacterial activity against Escherichia coli and Salmonella
typhi, evidenced by an inhibition zone of approximately 15 mm,
a minimum inhibitory concentration (MIC) of 3.04 mg/L, and a
minimum bactericidal concentration (MBC) of 6.08 mg/L. These
findings not only highlight the potential of plant extracts for the
green synthesis of AgNPs but also underscore the promising
application of this nanomaterial in environmental remediation
and biomedical fields.

Cited as: Le, V. T. T,, Truong, P. D., & Le, Q. T. N. (2026). Fabrication of highly active silver
nanoparticles from mangosteen peel (Garcinia mangostana) for the reduction of p-nitrophenol in

water and theor antibacterial activities. The Journal of Agriculture and Development 25(5), 116-127.
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1. it Vin Dé

TPHCM, TP. H6 Chi Minh

TOM TAT

Nghién ctiu nay trinh bay mot quy trinh xanh va bén viing d€ téng
hgp nano bac (AgNPs) bang cach st dung dich chiét vo méing cut,
dong vai tro viia la tac nhan khu viia la tdc nhan 6n dinh. Qua trinh
téng hop dugc t6i uu hoa bang cach khao sat cac thong s6 chinh,
bao gom nhiét do, thoi gian phan ting, nong do AgNO; va ty 1é
dung dich Ag* trén dich chiét. Su hinh thanh cac hat AgNPs dugc
xac nhan bang quang phé UV-Vis, trong khi cac phan tich XRD
(gian d6 nhiéu xa tia X), HR-TEM (kinh hién vi dién td truyén
qua do phan gii cao) va SAED (nhiéu xa dién tt ving chon loc)
cho thay cac hat nano c6 dang hinh c4u, phén tan tét, cau tric tinh
thé 14p phuong tdm dién véi kich thudce trung binh 1a 16,2 + 4,3
nm. Cac hat AgNPs thé hién hoat tinh xtic tac ddc biét trong phan
ung khu p-nitrophenol (PNP) bang natri borohydride (NaBHy,),
dat hiéu sudt chuyén déi > 95% chi trong vong 2 phat. Phan ting
xuc tac nay tuan theo phuong trinh dong hoc bac moét véi hang
s6 toc do phan tng (k = 0,815/phut). Dong thoi, cac hat AgNPs
thé hién hoat tinh khang khuidn manh d6i vé6i Escherichia coli va
Salmonella typhi, dugc ching minh bing viing tic ché khoang 15
mm, ndéng do tc ché tdi thiéu (MIC) 1a 3,04 mg/L va nong do diét
khuén t6i thi€éu (MBC) la 6,08 mg/L. Nhiing phat hién nay khong
chi lam néi bat tiém nang cua dich chiét thuc vat trong tong hop
xanh AgNPs ma con nhdn manh ting dung ddy htia hen cta vét
liéu nano nay trong linh vuyc xti ly mdi trudng va y sinh.

cong nghiép khac (Qatan & ctv., 2024). Do ddc
tinh bén viing, khé phan huy sinh hoc va doc

O nhiém méi trudng do cdc hgp chit hitu co
doc hai tii hoat dong cong nghiép dang tré thanh
thach thiic nghiém trong d6i véi su phat trién
bén viing. Trong s6 dd, p-nitrophenol (PNP)
la mot hgp chat nitroaromatic doc hai, dugc
sti dung phd bién trong san xuét thudc tru sau,
thu6c nhudém, dugc phdm va nhiéu qué trinh

tinh cao d6i voi ca sinh vat thay sinh lan con
ngudi, PNP da dugc xép vao nhém cac chit 6
nhiém nguy hai cin kiém soat nghiém ngit.

Trong nhiing ndm qua, nhiéu phuong phap
xu ly PNP da dugc nghién ctiu va ap dung, tu
cac ky thuat truyén thong nhu hap phu, két tta
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héa hoc, xti ly sinh hoc cho dén cac cong nghé
tién tién hon nhu quang xuc tdc, oxi hoa nang
cao (AOPs) va dién hda (Kamal & ctv., 2022).
Mic du cac phuong phap nay c6 thé dat hiéu qua
nhdt dinh, song van ton tai nhiéu han ché vé chi
phi, diéu kién van hanh va kha nang loai bé hoan
toan chat 6 nhiém. Pac biét, phuong phap khu
héa hoc bang natri borohydride (NaBH,) dudi
su hd trg ctia cac hat xtic tdc nano kim loai da
ndi 1én nhu mot gidi phdp tiém nang. Trong co
ché nay, NaBH, dong vai tro 1a chat cho hydro
manh, khtt nhém nitro (-NO,) ctia PNP thanh
nhém amino (-NH,), tao ra p-aminophenol,
mot hgp chét trung gian quan trong trong cong
nghiép dugc phdm va nhuém (Din & ctv., 2020).
Phuong phép nay c6 uu diém vé téc d6 phan tng
nhanh, diéu kién phan ting & nhiét dong phong
va hiéu suét chuyén hoéa cao (Das & Das, 2022).
Mic du phéan ting khtt PNP bing NaBH, 1a qua
trinh thuén lgi vé mat nhiét dong hoc, nhung lai
bi han ché manh vé mat dong hoc, lam cho phan
tng gin nhu khong thé dién ra néu thiéu sy ho
trg ctia chat xuc tac. Trong bdi canh do, cac hat
nano kim loai, dac biét la nano bac (AgNPs), da
chiing minh vai tro xtc tac hiéu qua khi cé kha
ning lam gidm ndng lugng hoat hoa, thiac ddy
su chuyén héa nhanh chéng va duy tri d6 chon
loc cao (Hunge & ctv., 2025). Tuy nhién, AgNPs
thuong dugc tdng hgp bang phuong phap hoa
hoc truyén thdéng, sti dung nhiéu loai hoa chat
lam chat khtt va chat 6n dinh. Cac quy trinh nay
thudng kha phuc tap, ton kém va tiém &n nguy co
gy hai cho moi truong ciing nhu stic khde con
ngudi. Diéu nay da thuc ddy sy quan tdm dén
cac phuong phép téng hop xanh, trong d6 dich
chiét ti thuc vat, vi sinh vat hay phu phdm nong
nghiép dugc xem la giai phdp an toan va bén
viing. Cac hgp chat tu nhién nhu polyphenol,
flavonoid va tannin c6 trong dich chiét via
doéng vai tro chat khi viia giup 6n dinh hat nano

(Mohamad & ctv., 2014). Dac biét, vé qua méing
cut giau xanthone va polyphenol dugc xem la
nguon nguyén liéu day tiém nang cho viéc tong
hop AgNPs theo hudng xanh, viia tan dung phé
thai nong nghiép viia tao ra vat liéu cé gia tri cao
cho cac ting dung xuc tac va xt ly moéi truong.
Ngoai kha ndng xuc tac trong phan tng khu
p-nitrophenol, AgNPs con dugc biét dén rong
rai v6i hoat tinh khang khudn manh. Cac nghién
ctu da chling minh rang AgNPs c6 thé tic ché
su phat trién ctia nhiéu loai vi khuén giy bénh,
dac biét 1a Escherichia coli (E. coli) va Salmonella
typhi (Sondi & Salopek-Sondi, 2004). Co ché
khang khudn chu yéu lién quan dén su gin két
ctia cac hat nano vao mang té bao, tao ra cac goc
tu do va ion bac, ti d6 lam t6n thuong ciu tric
mang, tic ché enzyme va dan dén su chét té€ bao
(Tang & Zheng, 2018). Do do, viéc phat trién san
phdm AgNPs theo huéng tong hgp xanh khong
chi md ra trién vong trong linh vuc xdc tac xu ly
moi trudng ma con mang lai tiém néng ing dung
trong y sinh va kiém soat vi khuadn gy bénh.

Toém lai, trong nghién ctiu nay, AgNPs dugc
téng hop theo phuong phap héa hoc xanh su
dung dich chiét tii vo qua méang cut dong vai tro
la tdc nhan khti va 6n dinh, md ra trién vong ting
dung AgNPs trong xt ly nudce thai chiia hgp chat
nitroaromatic cing nhu trong linh vuc y sinh.

2. Vat Liéu va Phuong Phap Nghién Ciiu
2.1. Vat liéu

V& qua mang cut dugc thu thap tai cac chg
dia phuong thu¢c phuong An Phi Dong, Thanh
phé H6 Chi Minh. Mau dugc rta sach bang
nudc may, sau dé rua lai bing nudc cit nham
loai bo tap chit bam trén bé mat. Vo dugc cit
nho (kich thuéc khoéng 2 x 2 cm?) va sdy & 60°C
trong 48 gio (dat d60 dm < 5%), tiép d6 nghién
thanh bot min (kich thudc hat < 1 mm) béng
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may xay. Mau bt sau khi thu dugc dugc bao
quan trong diéu kién kho rao, kin khi cho dén
khi sti dung trong cac thi nghiém. Bac nitrate
(AgNO3), p-nitrophenol (d9 tinh khiét 98%) va
natri borohydride (NaBH,), aluminium chloride,
sodium carbonate anhydrous, sodium chloride,
thudc thu Folin-Ciocalteu’s phenol, chat chuin
acid galic, sodium acetate dugc mua tu hang
Sigma-Aldrich (St. Louis, MO, USA). Tét ca cac
héa chat sti dung déu thuoc loai tinh khiét phan
tich (analytical grade) va dugc dung truc tiép
ma khong qua tinh ché thém. Nudc cat siéu tinh
khiét dugc cung cép ti hé thong Milli-Q va dugc
sti dung trong toan bo cac thi nghiém.

2.2. Phuong phap

2.2.1. Khdo sdt cdc yéu to anh huéng dén quad
trinh trich ly dich chiét vé qua mang cut

Mot gam bot vo méng cut sau sdy dugc cho
vao 100 mL nudc cat. Qua trinh trich ly dugc
tién hanh bang cach khao sit luan phién tling
yéu t6 anh hudng bao gom nhiét do (65, 70, 75
va 80°C) va thoi gian (30, 60, 90 va 120 phut)
nhim xdc dinh diéu kién t6i vu. Sau mébi lan
trich ly, dung dich dugc loc va ldy 0,1 mL dich
chiét (Ext) pha loang 300 lan d€ xac dinh ham
lugng polyphenol téng biang phuong phép Folin-
Ciocalteu, dua trén két qua phé UV-Vis so sanh
v6i duong chuén acid gallic (Francisco & ctv,,
2024). Mdi thi nghiém dugc tién hanh ldp lai ba
lan va diéu kién cho ham lugng polyphenol cao
nhat dugc lua chon cho cac thi nghiém ti€p theo.
Dich chiét thu dugc & diéu kién t6i vu duge loc
va bao quan & 4°C cho dén khi st dung.

2.2.2. Khdo sdt qud trinh tong hgp nano bac sit
dung dich chiét vé mang cut

Dung dich AgNPs dugc téng hgp bing
cach khu dung dich AgNO; nho cac hgp chat

polyphenol c6 trong dich chiét vo mang cut,
duéi chiéu sang manh ctia den LED (dnh sang
trang, nhiét d6 45°C, nhan hiéu 135/12W PT04.
V2, Rang Dong) két hgp véi khudy tu & téc do
300 vong/phut. Trong qua trinh nay, ba yéu t6
anh hudéng chinh dugc khao sat theo phuong
phap luan phién tling bién gom: 1) thoi gian
phan tng, 2) néng d6 Ag* va 3) ti 1é thé tich
dung dich AgNO; so véi dich chiét (VAg/VExt).
Trong do, thoi gian phan ting dugc theo doi tai
cac mdc 0, 30, 60, 90, 120 va 150 phut. Cdc ndng
do AgNO; dugc lya chon lan lugt la 1.0; 1.5 va
2.0 mM. Cudi cung, céc ti 1é thé tich (VAg/VExt)
khao séat 1a 25:25, 30:20, 35:15 (mL). Sau méi thi
nghiém, dung dich AgNPs dugc ldy 1 mL, pha
loang 10 14n va do phé UV-Vis d€ theo doéi su
hinh thanh hat nano tai bu6c séng khoang 420
nm, la dinh hdp thu dic trung clia AgNPs. Két
qua thu dugc tu tiing diéu kién khao sat dugc so
sanh, va diéu kién cho cuong do hap thu cao va
pht hgp nhat dugc chon lam thong s6 t6i uu cho
cac thi nghiém tiép theo.

2.3. Phén tich tinh chat ly hoa cia AgNPs

Gidn d6 nhiéu xa tia X (XRD) dugc tién
hanh nhdm xic dinh ciu tric tinh thé ctia mau
béang thiét bi Bruker D8 Advance (Bruker, My),
st dung buic xa Cu-Ka dugc loc Ni (A = 1.5406
A). Két qua dugc ghi trong khoang 20 tii 10 dén
80°, v6i budec quét 0,02°, thai gian budc 38,4 giay
va dong phat xa 40 mA. Hinh thai va mang cau
tric tinh thé ctia hat AgNPs dugc quan sat bang
kinh hién vi dién ti truyén qua d¢ phén giai cao
(HR-TEM). Ngoai ra, phd hép thu UV-Vis dugc
do bang thiét bi UV-1800 (Shimadzu, Nhét Ban)
trong khoang budc séng 190 - 800 nm dé€ xac
dinh sy hinh thanh ctia AgNPs.

2.4. Panh gia hoat tinh ciia AgNPs trong qua
trinh khi p-nitrophenol trong nudc
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Phan ting khti PNP dugc tién hanh theo mé
v6i tong thé tich dung dich 250 mL. Trudc khi
phan ting, dung dich dugc suc khi N, trong 15
phut nham loai bd oxy hoa tan, tranh sy tc ché
qua trinh khti. Trén co s nghién ctiu da ¢ trudce
clia cac tac gia (Ho & ctv., 2023), nong do ban
dau ctia PNP dugc thiét lap & 0,144 mM, véi ty
1é mol NaBH,/PNP ¢4 dinh & mtic 200:1. Sau d6,
dung dich NaBH, dugc thém vao dudi diéu kién
khuay ti vé6i téc do 300 vong/phut, tiép theo la
bd sung xuc tic AgNPs. Trong qua trinh khao
sat, liéu lugng xuc tac dugc thay ddi & cac muc
tuong ung vai 50, 100, 150 va 200 pL dung dich
AgNPs sau khi téng hgp, trong khi cic thong s6
khac dugc giti ¢6 dinh. Tai nhiing khoang thoi
gian nhat dinh, 2 mL dung dich phan ting dugc
14y ra, loc d€ loai bé phan xuc tac con lai, sau do
pha lodng ndm lan va do ph6 UV-Vis (UV-1800,
Shimadzu) nham theo doéi su bién ddi nong do
PNP & budc song 400 nm. Do chuyén héa PNP
tai thoi diém t dugc tinh theo cong thic:

X= (1 — %) x 100% (1)

o
Trong d6: X (%) 1a d6 chuyén héa cia PNP,
C,va C la ndng do ctia PNP tai thoi diém 0 va t.

2.5. Panh gia hoat tinh khang khuidn cua
dung dich AgNPs

Hoat tinh khang khuin ctia AgNPs dugc
khao sat va danh gia bang ba phuong phap:
do duong kinh vong khang khudn (agar well
diffusion method), xac dinh nong d¢ tc ché toi
thiéu (MIC) va ndéng do diét khudn tdi thiéu
(MBC) béng phuong phéap pha loang trén dia
thach. Cac quy trinh thi nghiém dugc thuc
hién theo phuong phéap chuén da cong bo trong
nghién ctiu ctia (Parvekar & ctv., 2020).

2.6. X1t ly thong ké

Tat ca cac thi nghiém dugc lap lai 3 1an va két
qué dugc biéu dién dudi dang gia tri trung binh.
bong thoi, phan mém Excel 365 (Microsoft,
My) dugc st dung dé€ xay dung md hinh dong
hoc phan ting.

3. Két Qua va Thao Luéin

3.1. Su anh hudng cta cic yéu t6 dén qua trinh
trich ly dich chiét vo qua mang cut

Két qua khao sat sy anh hudng ctia cc yéu to
dén qua trinh trich ly vo mang cut theo phuong
phap luan phién tiing yéu t6 dugc trinh bay &
Hinh 1a va 1b. Két qua cho thay, nhiét do va thoi
gian trich ly c6 anh hudng r6 rét dén ham lugng
polyphenol thu dugc tii vé méang cut. Khi nhiét
do tang tu 65 dén 75°C, ham lugng polyphenol
tang manh va dat cuc dai khoang 1.066,12 + 3,16
mg/L tai 75°C. Diéu nay c6 thé dugc giai thich
la & mtic nhiét thap, su khuéch tan cdc hgp chit
phenolic tti ma tran té bao vao dung dich con han
ché (Osorio-Tobon, 2020). Khi nhiét d¢ ting, qua
trinh hoa tan va phd v& cdu truc té€ bao dugc thuic
ddy, giup giai phong polyphenol nhiéu hon. Tuy
nhién, khi nhiét d¢ vugt qua 75°C, ham lugng
polyphenol giam nhe do xay ra cac phan ting oxy
héa hoac phan huy nhiét, lam suy giam néng do
cac hop chat hoat tinh sinh hoc trong dung dich
(Ling & ctv., 2022). Trong khoang 30 - 60 phut,
ham lugng polyphenol ting nhanh va dat gia tri
cuc dai khoang 1.066,12 + 3,16 mg/L & 60 phut.
Day la giai doan ma to6c do khuéch tan va giai
phong polyphenol dién ra manh mé. Tuy nhén,
khi thoi gian kéo dai dén 90 phut, ham lugng
polyphenol giam xuéng con khoang 9.96,27 +
7,49 mg/L, cho thdy cac phan tng thoai héa va
oxy hoa da xay ra, lam suy giam chat lugng dich
chiét. Tt nhiing két qua nay, diéu kién phu hgp
nhat cho qua trinh chiét tach polyphenol ti vo
mang cut dugc xac dinh la 75°C trong 60 phut.
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Hinh 1. Anh hudng ctia nhiét d¢ (a) va thdi gian (b) trich ly d6i véi tdng ham lugng polyphenol
cta dich chiét vo mang cut thu dugc.

3.2. Su anh hudéng cua cac yéu t6 dén qua trinh
tong hgp AgNPs

Phé UV-Vis ¢ Hinh 2 cho thdy thoi gian
phén ting, ndng d6 AgNO; va ti 1¢ thé tich dung
dich Ag*/dich chiét déu anh hudng r6 rét dén su
hinh thanh AgNPs. Trong Hinh 2a, cuéng do hap
thu tai khoang 420 nm, ddc trung cho plasmon
bé mat cuc bo (SPR) ctia AgNPs (Alzoubi & ctv.,
2023), tang dan khi kéo dai thoi gian phan tng tu
0 dén 120 phat. Diéu nay chiing td s6 lugng hat
nano bac dugc tao ra ngay cang nhiéu va phan
tng khu dién ra hiéu qua. Tai 120 phut, phé héap
thu dat gia tri cuc dai (Abs = 0,65) va 6n dinh,
phan dnh trang thai bao hoa trong qua trinh tao
hat. Ngugc lai, khi kéo dai dén 150 phut, cuong
do tin hiéu gidm nhe, c6 thé do hat nano bat dau
két tu hoac thoai hoa. Vi véy, 120 phut dugc xac
dinh la thoi gian t6i wu. Hinh 2b cho thdy khi
tang nong do AgNO; tui 1.0 lén 1,5 mM, cuong
do héap thu tai 420 nm tdng manh, ching té so
lugng hat nano sinh ra nhiéu hon. Tuy nhién, &

2,0 mM, phé hdp thu khong cai thién dang ké.
Do d6, noéng do 1,5 mM dugc xem la phu hgp. 6]
Hinh 2c, khi khdo sat céc ti 1¢ thé tich dung dich
AgNO; /dich chiét (V, /V, ), mau 30Ag - 20Ext
cho tin hiéu plasmon tai 420 nm manh nhit,
chiing to su can bang phu hgp gitia lugng ion
Ag* va polyphenol trong dich chiét. Néu Ag*qua
it, phan ting khtt dién ra khong hoan toan, trong
khi néu thi€u polyphenol, hat nano dé két tu do
khong du chit 6n dinh. Ti 1¢ 30Ag - 20Ext da
dap ung tot ca hai diéu kién, tao ra hat AgNPs
dong déu va bén viing. Cu6i cung, Hinh 2d cho
thdy vai tro quan trong cua dich chiét vo mang
cut: chi khi c6 ca Ag* va dich chiét méi xudt hién
dinh plasmon tai 420 nm. Diéu nay chling minh
polyphenol trong dich chiét viia 1a tac nhan kh,
viia la chit 6n dinh trong qua trinh téng hop
xanh. TUu cac két qua trén, diéu kién phan ting
phu hgp nhét duge xac dinh 1a 120 phut, nong do
AgNO:; la 1,5 mM va ti 1é thé tich gitia dung dich
AgNO; va dich chiét la 30Ag - 20Ext.
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Hinh 2. Phé hép thu UV-Vis ctia dung dich nano bac (AgNPs): (a) theo thoi gian
phan ting, (b) theo nong do AgNO;, (c) theo ty 1é dung dich AgNOs, va dich chiét,
(d) so sanh déi chiing gitia dung dich AgNO3, chiét xudt vo mang cut va AgNPs.

3.3. Tinh chit ly héa ciia AgNPs dugc tong hgp
& diéu kién phu hgp

Gian d6 XRD (Hinh 3a) xuat hién cdc dinh
nhiéu xa manh tai 26 = 38.1; 44.3; 64.4 va 77.3%
tuong Gng voi cac mat tinh thé (111), (200),
(220) va (311) ctia c4u tric 14p phuong tam mét
(fcc) cua bac kim loai (JCPDS s6 04-0783) (Basu
& ctv,, 2016). Su hién dién r6 rang cta cac dinh
nay khing dinh AgNPs thu dugc c6 ciu truc tinh
thé hoan chinh va d6 két tinh cao. Ngoai ra, bén
canh cac dinh chinh déc trung cho bac, gian do
con xudt hién mot s6 tin hiéu nhiéu nén & viing
goc thap, cd thé bat nguon tii cac hgp chat hiu

co chua bi loai bo hoan toan trong dich chiét vo
mang cut. Cac hop chat polyphenol va flavonoid
nay khong chi dong vai tro chét khi va chét 6n
dinh trong qua trinh t6ng hgp ma con cé thé hap
phu 1én bé mit hat nano, tao ra tin hiéu nhiéu
dic trung trong gian d6 XRD. Anh HR-TEM
(Hinh 3b) cho thay cac hat AgNPs c6 dang hinh
cau, phan bo kha dong déu va it hién tugng két
tu. Phén tich thong ké kich thudc hat (Hinh 3c¢)
cho thay phan bé hep véi kich thude trung binh
16,2 £+ 4,3 nm, phu hgp véi vi tri dinh plasmon
quan sat dugc 6 phé UV-Vis (~420 nm). Phan
bé kich thudc ctia AgNPs tong hgp theo phuong
phap xanh tép trung chu yéu & 14 - 16 nm do su
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hoi tu ctia cdc diéu kién t6i uu cho qua trinh kht
va 6n dinh hat. Su phan tan cua céc kich thuée
khac xuat phat ti ban chét phtic tap va khong
dong nhét ctia chiét xudt sinh hoc, dan dén dong
hoc phan ting canh tranh, sy chong chéo gitia cac
giai doan tao mam - phat trién hat, va sy khong
dong déu cua diéu kién phan ting trong dung
dich. Diéu nay lam xudt hién cac hat nhé hon (<
14 nm) do thiéu chit 6n dinh va cic hat 16n hon

1 (111)

40 50 60 70
2 Theta, °

16,2 +4,3

6 8 10 12 14 16 18 20 22 24 26

Kich thudc hat, nm

(> 16 nm) do két tu ngau nhién. Hon thé niia,
anh SAED (Hinh 3d) hién thi cic vong nhiéu xa
rd nét, tuong Gng voi cac mat tinh thé (111) va
(200) ctia Ag, hoan toan nhit quan véi két qua
XRD. St déng bé gitta XRD, HR-TEM va SAED
cho thiy AgNPs dugc téng hgp bang dich chiét
vO méng cut c6 cdu tric tinh thé ro rang, kich
thudc nano dong déu va tinh bén viing tot.

Ag (111)

Ag (200)

Hinh 3. Cac tinh chét dac trung ctia nano bac (AgNPs): (a) gian d6 nhiéu xa tia X
(XRD), (b) anh HR-TEM (truyén qua kinh hién vi dién tt c6 d6 phén giai cao), (c)
phén bé kich thudce hat, (d) anh nhiéu xa dién tt viing chon loc (SAED).
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Hinh 4. Phé hép thy UV-Vis ctua phan tng kht PNP véi cdc ham lugng AgNPs khac nhau
(a); d6 chuyén héa PNP theo ham lugng AgNPs (b) va theo thoi gian phan ting (c); ddng hoc
phén ting bac nhét dugc biéu dién qua biéu do tuyén tinh In(A/A,) theo thdi gian (d).

3.4. Hoat tinh cia AgNPs trong phan ting khu
p-nitrophenol trong nuéc

Két qua ¢ Hinh 4 chling minh rang AgNPs
tong hgp xanh ti dich chiét véo mang cut thé hién
hoat tinh xtc tac vugt troi trong phan tng kht
PNP bang NaBH,. Phd UV-Vis (Hinh 4a) cho
thay cudng do dinh hép thu ddc trung ctia PNP
tai 400 nm suy giam nhanh choéng sau khi b6
sung AgNPs, dong thoi su xuat hién dinh mdi tai
~300 nm xac nhan sy hinh thanh p-aminophenol
(PAP), san phdm khti ctia PNP. Dic biét, khi tang
ham lugng AgNPs tii 50 dén 200 pL, qud trinh
khti dién ra nhanh hon va gin nhu hoan toan,

khang dinh vai trd ciia AgNPs trong viéc xuc tién
qué trinh van chuyén electron tii NaBH, sang
nhom nitro (-NO,). B¢ chuyén hoa PNP theo
ham lugng AgNPs (Hinh 4b) cho thdy hiéu suit
tang manh ttt 0% lén trén 90% khi thé tich AgNPs
tang ti 50 dén 100 pL, sau do dat trang thai bao
hoa 6 150 - 200 pL. Hién tugng nay phan anh
gi6i han bé mat xuc tac: khi s6 lugng hat nano da
du dé bao phti toan bo phan tit PNP, viéc bs sung
thém khong mang lai hiéu qua dang ké. Khao sat
anh huéng cua thoi gian phan ting (Hinh 4c) cho
thdy qud trinh khi dién ra cuc nhanh, véi hiéu
sudt dat trén 95% chi trong vong 2 phut. Diéu
nay khing dinh AgNPs ¢4 hoat tinh xuc tac cao,
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giup qua trinh khi PNP dién ra trong diéu kién
nhiét d6 phong, liéu lugng xuc tac thdp ma van
dat hiéu qua gan nhu hoan toan. Phén tich dong
hoc (Hinh 4d) dya trén mé hinh ddng hoc phan
tng bac mot cho thdy moi quan hé tuyén tinh tot
gitia In(A/A,) va thoi gian, véi hang s6 téc do
k = 0,815 phut™! va hé s6 tuong quan R* = 0,95.
Gid tri k cao cung v6i R? gdn 1 chting minh phan
ung tuan theo phuong trinh dong hoc bac mot
va AgNPs dong vai tro xuc tac hiéu qua, giup
gidm nang lugng hoat hoa va thac ddy téc do
phan ting. Téng thé, cac két qua nay khing dinh
AgNPs tdng hgp biang phuong phap xanh khong
chi dat hiéu sudt xtc tac cao ma con duy tri téc
do6 phan ting nhanh trong diéu kién don gian.

3.5. Hoat tinh khang khuan cia AgNPs

Hoat tinh khang khuin ctia AgNPs dugc
danh gia trén hai chang vi khuén gay bénh phd
bién 1a Escherichia coli (E. coli) va Salmonella
typhi (S. typhi) bang ba phuong phéap: khuéch tan
giéng thach, xdc dinh néng do tc ché t6i thiéu
(MIC) va noéng d6 diét khuén t6i thiéu (MBC).
Két qua khuéch tan giéng thach (Hinh 5) cho
thdy AgNPs tao ra vung tic ché ro rét xung quanh
giéng, v6i duong kinh vong khang khudn 1an lugt
14 15,33 + 0,57 mm d6i véi E. coli va 15,67 + 0,57
mm do6i vé6i S. typhi. Gia tri nay vugt ngudng 10
mm, dugc phan loai la mic khdng khudn manh,
chiing minh kha ning tic ché ddng ké cia AgNPs
d6i v6i ca hai chiing vi khudn Gram am.

Hinh 5. Vong khang khuén ctia AgNPs d6i v6i Escherichia coli (bén tréi) va
Salmonella typhi (bén phai).

Két qua Bang 1 cho thdy, ndng do t6i thiéu ctia
AgNPs c6 thé ngan can su phat trién ctia vi khuén
la N/32 (tuong duong 3,04 mg/L) d6i véi ca E. coli
va S. typhi. Diéu nay chiing to chi v6i ham lugng
rat thip, AgNPs da c6 thé tic ché sy nhén 1én cta
vi khudn. Dong thoi, két qua xac dinh MBC chira
rang néng do diét khudn t6i thiéu d6i véi ca hai
chting vi khudn la N/16 (tuong duong 6,08 mg/L),
cao hon mot bac so véi MIC. Su chénh 1éch hgp ly
gitta MIC va MBC phan anh co ché tac dong hai
giai doan dién hinh ctia AgNPs: & nong d¢ thap,
ching gay tc ché sy tang truéng thong qua viéc

lam ré6i loan chiic nang t€ bao; trong khi 6 nong
d6 cao hon, chung dan dén phd hiy hoan toan
mang t€ bao va tiéu diét vi khudn. Tom lai, AgNPs
téng hop biang phuong phap xanh ti dich chiét vo
mang cut thé hién hoat tinh khang khuin manh
va On dinh d6i véi ca E. coli va S. typhi, véi vong
khang khuan trén 15 mm, MIC dat 3,04 mg/L va
MBC dat 6,08 mg/L. Nhiing két qua nay khong
chi khéng dinh tiém niang ung dung cia AgNPs
trong linh vuc y sinh ma con m& ra trién vong
phat trién cac vét liéu khang khuén thé hé mdi,
than thién mai trudng va hiéu qua cao.
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Bang 1. Nong do tic ché t6i thiéu va nong do tiéu diét t6i thi€u clia mau nano bac (AgNPs) khang vi

khuén Escherichia coli va Salmonella typhi

Noéng d6 mau AgNPs

Vi khuan

N/2  N/4

N/8 N/16 N/32 N/64 N/128 N/256 N/512 N/1024

No6ng do tic ché t6i thiéu (MIC)

Escherichia coli - - - - - + + + + +

Salmonella typhi - - - - - + + + + n
Nong do tiéu diét t6i thiéu (MBC)

Escherichia coli - - - - + + + + + +

Salmonella typhi - - - - + + + + + ¥

Chii thich: N = 97,2 mg/L; (+): C6 su xudt hién vi khudn; (-): Khong cé sy xudt hién vi khudn.

4. Két Luan

Nghién ctiu nay da chiing minh kha nang t6ng
hop thanh cong AgNPs bing phuong phap xanh
sti dung dich chiét vé méang cut giau polyphenol,
dong vai tro kép viia la tac nhan kh viia la chat
6n dinh. Cac hat AgNPs thu dugc c6 ciu tric
tinh thé 1ap phuong tim dién véi kich thude hat
trung binh 16,2 + 4,3 nm, dugc xac nhén qua cac
phuong phap phan tich hién dai nhu XRD, HR-
TEM va SAED. Ngoai ra, AgNPs thé hién hoat
tinh xdc tac vugt troi trong phan ting khtt PNP
bang NaBH,, v6i hiéu sudt gdn nhu hoan toan
trong diéu kién nhiét do phong, liéu lugng xtc
tac thap, tuan theo mo hinh dong hoc phan ting
biac mot. Dong thoi, dung dich AgNPs c6 hoat
tinh khdng khudn manh d6i v6i Escherichia coli
va Salmonella typhi, v6i gia tri MIC va MBC thép.
Két qué nay khong chi khing dinh tiém ning ctia
dich chiét thuc vét trong viéc tong hgp nano bac
than thién moi trudng, ma con ma ra trién vong
ung dung AgNPs trong xu ly nudc thai chia
hgp chét nitroaromatic va trong linh vic y sinh
khéng khuén. Pay la mét hudng nghién ctiu c6
y nghia thuc tién, gép phan phat trién cac giai
phap bén viing va an toan hon trong cong nghé
vat liéu nano.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gitia
cdc tic gid.

L&i cam on

Cong trinh nay dugc tai trg kinh phi tu
Truong Dai hoc Nong Lam TP. H6 Chi Minh, ma
s6 dé tai: CS-SV25-HHTP-02.
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